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Executive Summary

This Engineering Evaluation/Cost Analysis (EE/CA) addresses the rationale for selecting a
removal action for the storm water retention pond, Pond 3, within Operable Unit (OU) 9 at
Hill Air Force Base, Utah. Portions of the pond sediments are contaminated with arsenic at
levels that exceed risk-based standards. The risk-based standards used for this assessment
are the OU9 residential risk-based screening levels (RBSLs), which are equal to background
levels for several metals. Previous investigations conducted from 1989 through 2002 have
provided adequate sediment sampling to identify the contaminants of concern and define
the extent of contaminant exposure.

Contaminated pond sediments are present in four areas within Pond 3. These areas are
located adjacent to the south bank in the western portion of the pond. Both lateral and
vertical extent of arsenic contamination was delineated by using the analytical data from
various site investigations. The vertical extent of arsenic contamination exists in the top

4 feet of sediments/soil. Approximately 200 cubic yards (cy) of sediment contaminated with
arsenic above background levels would require removal and/or remediation. If excavated,
the final volume of sediment is expected to bulk to approximately 260 cy.

Three alternatives are presented in this EE/CA to address the contaminated sediments: no
action, contaminated sediment removal with off-site disposal, and implementation of
phytoremediation for arsenic removal. Alternative 1 (no action) is included as a baseline for
comparison purposes. Alternative 2 involves excavating the arsenic-contaminated
sediments, placing the excavated sediments in a staging area for composite sampling,
confirmation sampling to assure adequate removal, disposal of the sediments at the
appropriate disposal facility, and restoration of the disturbed pond surface. Alternative 3
includes construction of a 5,000-square-foot lined treatment cell within the pond boundary,
excavation of the arsenic contaminated sediments, placement of the sediments within the
treatment cell, confirmation sampling, planting of phytoremediation plants to extract
arsenic from the sediments, and grading/restoration of the pond.

Each alternative was evaluated against the nine criteria defined in 40 CFR 300.430(e)(9),
which provide grounds for comparing the relative performance of the alternatives and
identifies the advantages and disadvantages of each alternative.

Based on the EECA conducted, it is recommended that the contaminated sediments be
excavated and transported off-site to an approved disposal facility. The recommended
alternative includes confirmation sampling to assure adequate contaminant removal. No
long-term maintenance or monitoring will be required for this alternative. A period of 5to 7
weeks is estimated for the completion of this removal action.
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1.0 Introduction

1.0.0.1. This document presents an Engineering Evaluation/Cost Analysis (EE/CA) for the
remediation of contaminated sediments in Pond 3 [Installation Restoration Program (IRP)
Site SD023], Operable Unit (OU) 9 at Hill Air Force Base (HAFB or Base), Utah. Pond 3 is a
storm water retention pond located along the southern boundary of HAFB, west of the
South Gate. Portions of the pond sediments in the western portion of the pond are
contaminated with arsenic at levels that exceed residential risk-based screening levels
(RBSLs).

1.0.0.2. Thiswork is being performed as part of Air Force Center for Environmental
Excellence (AFCEE) Contract Number F41624-00-D-8021, Task Order 0163. This document
presents several removal alternatives and a cost analysis of those alternatives. The
remainder of this section describes the purpose of the document, site background, scope of
work, and report organization.

1.1 Purpose and Objectives

1.1.0.1. The purpose of this report is to document the rationale for selecting and
implementing a contaminated sediment removal action at Pond 3 as an EE/CA. Under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), a removal action can be implemented to mitigate a threat of release of
hazardous substances. Removal actions are intended to be short-term, limited responses to a
particular problem at a site. Investigators of Pond 3 have concluded that the conditions
qualify for a non-time-critical removal action, for which EE/CA technical guidance applies.
Non-time-critical removal actions can be implemented at sites for which the lead agency has
determined that a removal action is required, but for which a planning period of more than
6 months is required.

1.1.0.2. Site investigation studies at Pond 3 have shown that sediment contamination exists
in the western portion of the pond at various depths. HAFB is proposing a
removal/remedial action to eliminate the potential for human exposure and protect the
environment.

1.1.0.3. The objective of this report is to document existing site conditions and provide a
comprehensive analysis and comparison of alternatives for remediation of the contaminated
sediments within Pond 3. In addition, a cost evaluation has been performed for each
proposed alternative. This document has been prepared in accordance with Guidance on
Conducting Non-Time-Critical Removal Actions Under CERCLA [United States Environmental
Protection Agency (EPA), 1993].

1.2 Scope of Work

1.2.0.1. To accomplish the objectives described above, the following scope of work was
performed:
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e Evaluation of investigative and analytical data from previous investigations

e Additional soil sampling at the western end of Pond 3 to further delineate metal
contamination

e Petrographic analyses of pond sediments for detection of asphalt components
e Identification of potential removal alternatives

e Comparison of removal alternatives and cost comparison

e Preparation of this report

1.3 Report Organization

1.3.0.1. This report is organized into six sections, followed by Appendices A through E.
The report sections and appendices are summarized as follows:

e Section 1 - Introduction. The purpose of the EE/CA, scope of work, and report
organization is presented in this section.

e Section 2 - Site Conditions. Section 2.0 presents the site background, geology and
hydrogeology, site contamination levels, and contaminated sediment characterization
and disposal regulations.

e Section 3 - Removal Action Objectives and Scope. The removal action objectives and scope
are presented in Section 3.0.

e Section 4 - Engineering Evaluation/Cost Analysis of Alternatives. Section 4.0 presents the
identification, evaluation, and comparison of removal alternatives.

e Section 5 - Recommended Removal Action Alternative. Section 5.0 presents the recommended
removal alternative for the contaminated sediments.

e Section 6 — References.

o Appendix A - Analytical Results. This appendix contains laboratory analytical data for soil
samples obtained at Pond 3.

o Appendix B - Petrographic Analyses of Asphalt-Bearing Pond Sediments Report. A report by the
Energy & Geoscience Institute on the analyses of Poly-Aromatic Hydrocarbons (PAHS)
in the pond sediments is provided in this appendix.

e Appendix C — Applicable or Relevant and Appropriate Requirements. This appendix contains a
summary of the Applicable or Relevant and Appropriate Requirements (ARARS)
applicable to the removal alternatives.

e Appendix D - Present Worth Cost Analysis. Cost estimates for the removal alternatives are
presented in this appendix.

e Appendix E — Regulator Comments and Response to Comments. Comments from the Utah
Department of Environmental Quality (UDEQ) and the United States Environmental
Protection Agency (EPA) as well as responses to these comments are provided in
Appendix E.
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2.0 Site Conditions

2.1 Introduction

2.1.0.1.  This section provides a summary of the site conditions, site history, and
environmental investigations that were used to develop the removal alternatives. Analytical
data used to develop this section is from previous investigations as well as investigations in
2002. Also included in this section are summaries of the geological and hydrogeological
conditions, extent of sediment contamination, and sediment characterization and disposal
regulations.

2.2 Project Background

2.2.1 Location

22.11. HAFB s located in Northern Utah, approximately 25 miles north of Salt Lake City
and 5 miles south of Ogden. HAFB occupies approximately 6,700 acres in Davis and Weber
Counties. The western boundary of HAFB is formed by I-15, and the southern boundary by
State Route 193. The northern and northwestern perimeters are bounded by the privately
owned Davis-Weber irrigation canal. The eastern boundary is formed by undeveloped lands
and the North Davis County Energy Recovery Facility. Pond 3 is located along the southern
boundary of HAFB, west of the South Gate. The location of Pond 3 is presented in

Figure 2-1.

2.2.2  Site Description and History

2.2.2.1. Pond 3is designated as IRP Site SD023, which is regulated under CERCLA in
accordance with the Federal Facilities Agreement (FFA). Pond 3 was designated as an IRP
site because surface water runoff contained in the pond, emanated from existing and former
industrial areas that have used hazardous materials and generated hazardous wastes.

2.2.2.2. Pond 3 has been a storm water retention pond since 1957. Currently it is designated
as a wildlife habitat area. Pond 3 receives storm water runoff from the southern area of the
Base. This area includes portions of the industrial and flight line areas. Storm runoff from a
portion of the industrial area and the flight line drains into Pond 1, near the 419t Fighter
Wing Area. A controlled flow is discharged from Pond 1 to Pond 3 via a 33-inch storm drain
line. Pond 1 is drained as much as possible after each storm event, depending on the
available capacity of Pond 3. Storm water retained in Pond 3 drains to the south through a
33-inch storm drain line to the city of Layton storm drain system, which discharges into
Kay’s Creek, located southeast of HAFB, and eventually flows into the Great Salt Lake.
Discharge from Pond 3 is controlled in order to maintain a constant water level and
preserve the wildlife habitat. The current discharge permit by the city of Layton allows for a
20 cubic feet per second (cfs) discharge during regular discharges with an allowance of
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40 cfs under emergency situations (Stantec, 1999). Future use of Pond 3 is expected to
remain, as it currently is; a storm water retention pond and wildlife habitat.

2.3 Investigations

2.3.0.1. A series of investigations at Pond 3 were carried out from 1989 to 2002. Four areas
of soil contamination above residential RBSLs were identified. All soil sample locations from
each investigation and analytical results exceeding residential RBSLs are summarized in
Table 2-1 and shown in Figures 2-2, 2-2a, and 2-2b. Elevated arsenic concentrations, sample
locations, and defined contaminated areas are presented in Table 2-2 and Figure 2-3. Each
investigation phase is described in detail in the following sections.

2.3.1  The Remedial Investigation/Feasibility Study

2.3.1.1. The Remedial Investigation/Feasibility Study (RI/FS) process for Pond 3 began in
1989 with an evaluation of the presence/absence of contaminants in surface water and
sediment which is summarized in the Draft Final Remedial Investigation Report for Operable
Unit 3 (JMM, 1992). In April of 1991, Pond 3 was added to OU3 (JMM, 1992). The nature and
extent of surface water and sediment contamination was further evaluated in the Final Phase
Il Remedial Investigation Report for Operable Unit 3 [IRP Sites ST04, WP05, WP06, ST18, SD23,
SD34] (OU3 RI) (MW, 1995). A “no action” decision for Pond 3 was concluded in the Final
Record of Decision for Operable Unit 3 (IRP Sites ST04, WP05, WP06, ST18, SD23, SD34) (OU3
ROD) (MW, 1995a).

2.3.1.2. The OU3 RI documented the sampling and analysis of sediments and surface water
for Volatile Organic Compounds (VOCs), Semi-Volatile Organic Compounds (SVOCSs),
pesticides, polychlorinated biphenyls (PCBs), metals, hexavalent chromium, and Total
Petroleum Hydrocarbons (TPHSs). Sediment samples were also analyzed for cyanide. The
risk assessment identified the predominant contaminant pathways as being between the
contaminant sources and surface water and from surface water to pond bottom sediments.
Migration of contaminants from pond bottom sediments to groundwater was considered a
minor pathway, not likely to occur. Potential risks were not significant for current or future
pathways. Estimated hazard indices were less than one for all current and future exposure
scenarios.

2.3.1.3. The OU3 ROD documented the findings and conclusions of the OU3 RI and the
risk assessments. The OU3 ROD concluded that the contaminants in Pond 3 surface water
and sediment did not pose current or future health risks or present a threat to groundwater.
Therefore, further action at Pond 3 was unnecessary.

2.3.2  Pond 3 Inlet Investigation

2.3.21.  As mentioned above, the OU3 ROD concluded no further action was necessary at
Pond 3. However, an unrelated investigation at Pond 1 identified contamination around the
northwest Pond 1 inlet. Pond 3 is hydraulically downstream from Pond 1, connected via a
33-inch storm drain pipeline. Because of the detection of contaminants at Pond 1, it was
believed that an additional investigation of the Pond 3 inlet area was warranted.
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2.3.2.2. Inthe summer of 2000, the Environmental Restoration Division of the HAFB
Environmental Management Directorate initiated a voluntary investigation of the Pond 3
sediments. Results of the investigation were presented in the Final Analytical Data Report
(ADR) for Operable Unit 9 Investigation Areas 1 May through 10 October 2000 (MW, 2001). Ten
hand augured soil borings (U9-P3-700 through U9-P3-709) were performed and surface
sediment/soil samples were collected near the Pond 3 inlets. Soil samples were collected at
depths ranging from 1 to 4 feet below the ground surface (bgs). The samples were analyzed
for VOCs, SVOCs, trace metals, and general chemistry. The analytical results indicated
elevated levels of arsenic in Soil Boring U9-P3-709 from 0 to 1 feet bgs and 2 to 3 feet bgs at
concentrations of 115 milligrams per kilogram (mg/kg) and 26.8 mg/kg, respectively.
Benzo(a) pyrene was detected in Soil Boring U9-P3-700 from 1 to 2 feet at 0.5 mg/kg.

2.3.2.3.  From October 2001 through May 2002, three sampling rounds were conducted to
further verify the presence of SVOCs and arsenic near the pond inlets and around Soil
Borings U9-P3-700 and U9-P3-709, which previously had elevated levels of Benzo(a) pyrene
and arsenic, respectively. During the sample round in October 2001, Soil Borings U9-7644,
U9-7645, U9-7646, U9-7648, U9-7649, and U9-7650 were collected near the east inlet and
adjacent to the south bank at the west end of the pond. A second sample round occurred in
early 2002 in which samples were collected at Soil Borings U9-7652, U9-7653, U9-7655,
U9-7656, U9-7657, and U9-7659. During the third sample round in May 2002, samples were
collected at nine locations (Soil Borings U9-7661 to U9-7669) and analyzed for SVOCs, PCBs,
and metals in order to further define the extent of contamination near the pond inlets on the
north side and west end of the pond.

2.3.2.4. The analytical results for the three rounds indicated elevated levels of PAHS,
arsenic, cadmium, lead, and Deldrin. Elevated levels of PAHs were detected at Soil Borings
U9-7649, U9-7650, U9-7656, U9-7657, U9-7658, U9-7661, U9-7662, U9-7664, U9-7665, and
U9-7667. The elevated concentrations of PAHSs are provided in Table 2-1. Arsenic
concentrations above the background level of 9.76 mg/kg were detected at Soil Borings
U9-7644, U9-7652, and U9-7653 at concentration levels of 13.1 mg/kg, 89.4 mg/kg, and

22.5 mg/kg, respectively. At Soil Boring U9-7667 (0 to 2 feet bgs), a cadmium concentration
of 6.2 mg/kg was detected, which exceeds the background concentration of 3.58 mg/kg.
Lead and Deldrin concentrations of 422 mg/kg and 0.058 mg/kg were also detected at the
same location, exceeding the OU9 RBSL of 400 mg/kg and 0.04 mg/kg, respectively.

2.3.25. The cadmium, lead, and Deldrin concentrations at Soil Boring U9-7667 from 0 to

2 feet bgs are well above other samples taken at Pond 3. Cadmium concentrations for other
locations range from 0.36 to 1.6 mg/kg, lead concentrations from 5 to 307 mg/kg, and
Deldrin concentrations from 0.0004 to 0.02 mg/kg. The sample taken from 2 to 4 feet bgs at
Soil Boring U9-7667 had cadmium, lead, and Deldrin concentrations of 0.58 mg/kg,

8.6 mg/kg, and 0.002 mg/kg, respectively. The elevated level of Deldrin was assumed to be
a one-time occurrence isolated to this location only. No further investigation was warranted.
Since the high concentrations of cadmium and lead were only detected at Soil Boring
U9-7667, sampling to attempt to duplicate the analytical results was performed in

December 2002.

2.3.2.6. To determine whether the elevated cadmium and lead levels at Soil Boring U9-7667
can be considered outliers, four additional samples were taken at two locations, Soil Borings
U9-7857 and U9-7858 in December 2002. The highest concentration of cadmium and lead
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detected in the four samples taken were 2 mg/kg and 57.3 mg/kg, respectively. Both
constituents were detected well below residential RBSLs and were not comparable to the
levels detected at Soil Boring U9-7667. Therefore, it can be assumed that the elevated levels
of cadmium and lead detected at Soil Boring U9-7667 are elevated background levels.

2.3.3  Arsenic Delineation Investigation

2.3.3.1. In September and December 2002, additional soil sampling was performed in the
western portion of Pond 3, along the south bank, for further delineation of arsenic-
contaminated sediments. This investigation focused in an area where elevated arsenic was
previously found, but an additional investigation was necessary to evaluate the lateral and
vertical extent of elevated arsenic levels. Soil samples that contain arsenic levels that exceed
background levels (9.76 mg/kg), also defined as the OU9 RBSL, are considered elevated. All
sample locations with elevated arsenic levels from previous and recent investigations are
summarized in Table 2-2.

2.3.3.2.  Inorder to identify the extent of elevated arsenic, 94 sediment samples were taken
from 46 locations at a depth range of 0 to 2 feet bgs, 2 to 4 feet bgs, and two locations at 4 to
6 feet bgs during the three rounds of sampling. Sample Rounds 1 and 2 were performed in
September 2000 and Round 3 was performed in December 2002. The intent of the third
sampling round was to further define the contaminated area as determined by evaluating
the results of Rounds 1 and 2. The analytical results from the three rounds indicated the
presence of elevated arsenic at ten sample locations, varying from 0 to 4 feet bgs with a
concentration range of 11 to 117 mg/kg. These results indicated that pond sediments
contaminated with arsenic exceeding background levels are isolated to an area along the
south bank of Pond 3 as shown in Figure 2-3. Cross sections were developed depicting the
vertical extent of the contamination to be isolated to the top 4 feet of sediment and native
soils. The cross section locations through the contaminated area are provided in Figure 2-3
and the cross sections are provided in Figure 2-4.

2.3.4  Poly-Aromatic Hydrocarbon Investigation

2.34.1. The presence of PAHs near the Pond 3 inlets are not indicative of the wastes
generated from operations conducted at HAFB. Therefore, further investigation was
necessary to determine the origin of the PAHs. The chemical analyses of the pond sediments
have identified the presence of PAHSs, which are a known component of asphaltic materials.
Pond 3 receives drainage from several asphalt-paved parking lots and roads.

2.3.4.2. In order to determine if the PAHs present in Pond 3 are a result of asphalt particles
being transported to the pond through stormwater runoff, three soil samples from Soil
Borings U9-7661, U9-7665, and U9-7667 were sent to the Energy & Geoscience Institute (EGI)
for petrographic analyses. Petrographic analysis consists of dividing the soil sample into
thin sections and staining half with potassium feldspar, then using x-ray diffraction to
visually observe the characteristic features of the sample. Photomicrographs were taken of
each sample, showing the texture and mineralogy of the soil. The report generated from EGI
is provided in Appendix B.

2.3.4.3. Itwas concluded from the petrographic analyses that several constituents present
in the sediment are components of asphalt. As shown in the photomicrographs, “all three

2-4 P:\HILLAFB\POND 3 EECA\FINAL REPORT\POND 3 EECA FINAL REPORT V1.DOC



POND 3 ENGINEERING EVALUATION/COST ANALYSIS REPORT

[samples] appear to contain a significant proportion of particles derived from asphalt
aggregate” (Appendix B). The three sediment samples are similar in texture, composition,
and mineralogy, and differ only in the proportion of coarse to fine material. The amorphous,
orange-brown material visible in the photomicrographs is asphalt binder and the particles
contained within this binder are pieces of asphalt aggregates. “The best evidence of this is
textural...the lack of grain sorting, presence of extremely angular rock fragments, and
cementation by the bituminous material suggests formation of these particle by non-
geologic processes” (Appendix B).

2.3.4.4. From this investigation, it is concluded that the PAHs present in the pond
sediments are components of asphalt particles, and therefore, will be excluded from the
removal action as part of this EE/CA. Although the elevated PAHs will be shown as
exceedances in Table 2-1 and in Figures 2-2, 2-2a, and 2-2b, when defining the area of
contamination to be removed as discussed in Section 2.5, the PAH-contaminated sediments
will be excluded from the delineation analysis.

2.4 Geology and Hydrogeology

24.0.1. The site characteristics and subsurface conditions for Pond 3 discussed in the
sections below were compiled from several remedial investigation documents and from
recent sampling events at Pond 3. The primary information resources were soil boring logs
from OU3 investigations, the OU3 Rl (MW, 1995), and the Final Engineering/Cost Analysis for
the OU9 Pond 1 Remedial Action (CH2M HILL, 2002).

2.4.1  Hill Air Force Base Topography

24.11. HAFB is located on a delta terrace of the former Weber River Delta. The Wasatch
Mountain Range is located immediately east of HAFB and rises abruptly from the valley
floor to an elevation of over 9,500 feet mean sea level (MSL). The delta surface slopes to the
west away from the Wasatch Mountain Range and has slight to moderate relief with
elevations varying from approximately 5,045 feet MSL along the eastern boundary to

4,600 feet MSL along the western boundary of the Base. West of the Base, the terrace surface
slopes toward the Great Salt Lake. The Great Salt Lake is located approximately 12 miles
west of HAFB.

2.4.2 Pond 3 Geology

24.2.1. The near-surface geology underlying Pond 3 consists of a thin layer of pond
sediments overlying the Provo and Alpine Formations. The thickness of the sediment layer
varies throughout the pond with thicker sediments near the pond inlets. The pond
sediments are dark sands and silts with a high organic content. The sediments are derived
from materials washed into the storm drains. The organic content is from decaying plant
matter from plants that grow in the pond. The Provo and Alpine Formations are found
underlying the pond sediments. In this area, the younger Provo Formation overlies the
Alpine Formation and consists of medium to fine sands and thin layers of silty clay and
clay. The Alpine Formation is characterized by clay, silt, and fine sand. The most distinctive
lithology of the Alpine Formation is a slabby, salmon pink to reddish brown
well-consolidated clay. The contact between the Alpine and Provo Formations occurs
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beneath Pond 3 at an approximate depth of 60 feet bgs based on the boring log of
Monitoring Well U3-015. The Provo and Alpine formations were deposited with a westward
dip as the delta prograded west into Lake Bonneville from the mountain front. Fluctuations
of the lake level, variations in the entry point of the Weber River into Lake Bonneville, and
the depositional environments of these formations combined to produce a complex
stratigraphy beneath HAFB. This stratigraphy is characterized by interlaying lenticular,
laterally discontinuous gravel, sand, and clay beds.

2.4.3 Pond 3 Hydrogeology

243.1. A shallow groundwater system exists below the Pond 3 area at a depth of
approximately 50 to 60 feet bgs. The shallow water table is unconfined with
low-permeability clays of the Alpine Formation, forming a lower barrier or aquitard.
Numerous perched groundwater layers exist above the shallow water table; the layers are
formed by thin clay and silt layers within the Provo Formation. Groundwater recharge of
the shallow aquifer is probably from infiltration of precipitation, irrigation, pond seepage,
and from groundwater underflow from the east. The water from both Pond 1 and Pond 3
likely contributes to recharge of the shallow aquifer before flowing off-Base. Groundwater
in the shallow aquifer potentially discharges to low yield private wells, seeps, springs,
drains, and streams located off-Base to the south.

24.3.2. The drinking water aquifers in the area are located approximately 500 to 600 feet
bgs. Low-permeability clays of the Alpine Formation separate the shallow groundwater
aquifer from the artesian drinking water aquifers. The low permeability Alpine clays are
400 to 500 feet thick in this area.

2.5 Extent of Contamination

2.5.1 Introduction

25.1.1. The area of contamination coincides with the Pond 3 area as shown in Figures 2-2
and 2-3. The extent of contamination was determined by the analysis of soil samples from
77 sampling points located throughout the pond area. Most of the sample points were
concentrated near pond inlets with the exception of the area delineated with arsenic
contamination. The locations of the sampling points are presented in Figure 2-2.

2.5.2  Sources of Contaminants

25.2.1. The most likely source of the contamination found in the Pond 3 sediments is the
former storm drain system. Pond 1 and Berman Pond were used as the outfall for the Base
storm drain system until 1956, when the Industrial Wastewater Treatment Plant (IWTP) and
associated industrial sewer were constructed. The storm drain systems operated as the
industrial sewer until facility connections to the industrial sewer were completed during the
early 1960s. Pond 3 was connected to the storm drain system in 1957, receiving storm water
from Pond 1 and other industrial areas north of Pond 3. Sources of contamination during
this pre-industrial sewer period were from normal shop operations and spills in the
industrial area.
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25.2.2. As previously discussed in Section 2.3.4, the source of PAH contamination is the
asphalt particles transported from paved parking lots and roads to the pond sediments by
the storm drain system. The metal contamination may be contributed to the maintenance
operations conducted on Base prior to the installation of the Industrial Wastewater
Collection System (IWCS).

2.5.2.3. The arsenic contamination at Pond 3 is isolated near the south bank of the pond.
The storm drain system is not a definite source of arsenic contamination because an inlet or
outlet does not exist in close proximity to the arsenic-contaminated area. The arsenic source
may be due to the dumping of arsenic-contaminated waste, soil, debris, etc. into the pond
from the south bank. No record of any dumping in this area has been found. Due to this
uncertainty, the source of arsenic contamination cannot be confidently determined.

2.5.3  Types of Contaminants

25.3.1. The principal sediment contaminants at Pond 3 are PAHs and metals. The PAHs
are from asphalt particles transported from paved parking lots and roads through the storm
drain system to the pond. The metal contamination is indicative of the aircraft repair and
maintenance operations conducted on Base. The PAH-contaminated sediments are located
near the east and west pond inlets and the metal-contaminated sediments are concentrated
along the south bank, near the west end of the pond.

2.5.4  Contaminant Mobility

25.4.1. Contaminant mobility was evaluated in the Final Data Summary Report and
Preliminary Conceptual Model for Operable Unit 9 Investigation Areas (MW, 2000). The
evaluation indicated that arsenic and PAHSs tend to adsorb to sediment particles and are
relatively immobile, limiting transport in groundwater and surface water. Based on the
depths of contamination, the contamination has not migrated an appreciable distance into
native materials. This provides further evidence that the contaminants are relatively
immobile. These compounds generally persist in the subsurface environment and are not
biodegradable. As identified by sampling and shown in Figure 2-3, the contaminant
concentrations that exceed background concentrations for arsenic are primarily limited to
the top 4 feet of sediments. Degradation processes that may affect these compounds occur at
very slow rates. Therefore, it appears that the contaminants found in Pond 3 are relatively
stable and immobile.

255 Risk-Based Screening Levels

255.1. The RBSLs used for comparison in this EE/CA are the residential RBSLs that were
derived in the Final Comprehensive Data Evaluation for the South Area of Operable Unit 9 Site
Inspection (OU9 SI) (CH2M HILL, 2001). The RBSLs were developed within the OU9 Sl to
provide a standard to compare sediment and groundwater contamination levels throughout
HAFB. Background concentrations of metals were taken into account during the calculation
of the OU9 RBSLs. RBSLs were calculated for both residential and industrial applications.

25.5.2.  For this EE/CA, the more stringent residential RBSLs have been used. Although in
this case, the residential RBSL of 9.76 mg/kg is equivalent to the industrial RBSL and
background level for arsenic. Depending on the selected removal alternative, the use of
residential RBSLs potentially allows for site closure and unrestricted development. With the
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closure of the pond, the Air Force would not continue managing the area and would not be
restricted in future use of the land. All removal alternatives utilize the residential RBSLs
when identifying the extent of contamination to be remediated or removed. Not all the
remedial alternatives discussed in this EE/CA will conclude in site closure of the pond.

255.3. After comparing Pond 3 sediment contaminants to the OU9 residential RBSLs,
several exceedances were observed. These exceedances were due to elevated levels of PAHSs,
arsenic, cadmium, lead, and Deldrin. As previously discussed PAHSs are indicative of
asphalt particles transported to the pond by storm water, therefore the PAHs are not
considered a Chemical of Concern (COC) for this EE/CA and will be neglected when
developing the removal action alternatives. As stated in Section 2.3.2, the elevated levels of
cadmium and lead at Soil Boring U9-7667 are assumed to be elevated background levels.
The elevated level of Deldrin at the same location is assumed to be isolated to this location
only and is not considered a Chemical of Concern (COC). All sediment samples that
exceeded the residential RBSLs are summarized in Table 2-1.

2.6 Contaminated Sediment Identification and Disposal Options

2.6.1 Contaminated Sediment Identification

2.6.1.1. The first step in calculating the estimated volume of sediment that requires
removal or remediation consisted of plotting the sediment sample locations on a map of the
pond area. The sediment samples that exceeded residential RBSLs were distinguished from
the samples that did not exceed residential RBSLs (Figure 2-2). In order to delineate the
areas requiring remediation, boundaries were drawn around clusters of sediment samples
that exceeded residential RBSLs for arsenic only. Samples that did not exceed residential
RBSLs for arsenic were used to establish a removal boundary. As shown in Figure 2-3, four
areas were defined as areas requiring remediation.

2.6.1.2.  Once removal boundaries were established, the square footage of the area was
calculated. In order to determine the volume of soil, a depth of removal was needed. The
removal depth was based on the analysis of the contamination levels with respect to depth.
A series of cross sections drawn with the location of each of the sample points was plotted
along with the depth of each individual sample. The cross section locations are shown in
Figure 2-3. The cross sections are presented in Figure 2-4. Only the exploration points that
were significant in defining the contamination boundaries are presented in the cross
sections. The samples with contamination levels above residential RBSLs are plotted in red.
All other samples are plotted in blue. The cross sections show that nearly all of the sample
points that exceed residential RBSLs for arsenic are shallow, 0 to 4 feet bgs. The clean
samples below the removal areas were used as a reference point when identifying the
excavation depth for the area. For example, if a sample taken at 0 to 2 feet exceeded
background levels for arsenic, but the sample taken at 2 to 4 feet at the sample location did
not exceed the background level, the remedial boundary was set at 2 feet. The vertical extent
of the remedial boundary for Area 1 is 2 feet bgs, Area 2 is 2 to 4 feet bgs, Area 3 is 2 to 4 feet
bgs, and Area 4 is 1 foot bgs. The vertical extent, estimated surface area, and volume of each
sediment removal area are presented in Table 2-3. The information in Table 2-3 was used in
estimating the cost of each remedial alternative presented in Section 3.0.
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2.6.2  Confirmation Sampling

2.6.2.1. Confirmation sampling is required for complete closure of Pond 3. If the
confirmation sampling results are below residential RBSLs, no further action will be
required and the site will be considered closed upon receiving regulatory approval. If the
results continue to exceed residential RBSLs, further removal/remediation would be
needed. Details of the proposed confirmation sampling are included in Pond 3 Alternatives
Descriptions, Section 4.2.

2.6.3  Disposal Regulations

2.6.3.1. The sediments that are identified as exceeding the residential RBSLs will be
excavated, classified, and disposed of in accordance with the ARARs that are identified in
Appendix C as part of Alternatives 2 and/or 3. The first step in classifying the sediment is to
determine whether the sediment contains a hazardous waste regulated under the Resource,
Conservation, and Recovery Act (RCRA). This is known as the “Contained In” Policy. This
policy states that environmental media such as soil are not, of themselves, hazardous
wastes. However, they become subject to RCRA as a hazardous waste if the media exhibits a
hazardous waste characteristic (40 CFR 261, Subpart C), or if they contain a listed hazardous
waste identified in 40 CFR 261, Subpart D. If the media is classified as a hazardous waste
under 40 CFR 261, they will be managed as such for treatment and disposal. It is assumed
that the environmental media at Pond 3 do not contain a listed hazardous waste.

2.6.3.2. The CERCLA Off-Site Rule requires that hazardous substances, pollutants or
contaminants transferred off-site for treatment, storage or disposal during a CERCLA
response action be transferred to a facility operating in compliance with 3004 and 3005 of
RCRA and other applicable laws or regulations. The contaminated media at Pond 3 will
only be transported to a RCRA-approved facility. In order to be compliant with this rule
(40 CFR 300.440), HAFB will obtain EPA approval prior to sending Pond 3 contaminated
media to a disposal facility. EPA will determine the acceptability of the selected disposal
facility under RCRA and other applicable laws or regulations.

2.6.3.3. Disposal Options. If the sediment is classified as a hazardous waste and removed for
offsite disposal, it will be transported to a permitted RCRA Subtitle C facility for treatment
and/or disposal. The hazardous sediment is also subject to the RCRA Land Disposal
Restriction (LDR) program unless the sediment is managed or disposed in a Corrective
Action Management Unit (CAMU). Under the LDR program, it must be determined
whether the sediment meets specific treatment standards for each hazardous waste
characteristic prior to offsite land disposal. The LDR program also requires the identification
of any underlying hazardous constituent that could reasonably be expected in a
characteristic hazardous waste (i.e., hazardous sediment). For both the toxicity characteristic
and the underlying hazardous constituents, the sediments need only be treated to ten times
the universal treatment standards (UTS) or reduce the contaminant concentration by

90 percent, whichever is greater (40 CFR 268.49), prior to disposal.

2.6.3.4. Prior to offsite treatment or disposal of sediments, a representative sample will be
taken of the sediments and analyzed for all potential contaminants. The analytical results
will be compared to ten times the UTS for each contaminant and disposal options will be
determined. The UTS for each contaminant and disposal options will be determined. The
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UTS for arsenic is 5 milligram per liter, determined using the Toxic Characteristic Leaching
Procedure (TCLP).

2.6.3.5. The treatment cell in Alternative 3 will be considered a CAMU. The CAMU will
remain within the Pond 3 boundary, therefore LDRs will not be triggered during excavation
and disposal of the hazardous sediments into the treatment cell.

2.6.3.6. Insummary, sediments excavated for offsite treatment or disposal that contain a
hazardous waste will be sent to a Subtitle C facility. Excavated sediment that does not
contain hazardous waste and is not otherwise prohibited from land disposal may be
disposed offsite at a Subtitle D facility. For this EE/CA, it is assumed that any sediment
removed for offsite disposal (Alternative 2), will be sent directly to a Subtitle D facility,
Subtitle C facility, or stabilized and disposed at a Subtitle C facility.
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TABLE 2-2
Pond 3 Samples Exceeding Arsenic Background Level of 9.76 mg/kg

Arsenic Concentration

Location Date Collected Depth (feet bgs) (mg/kg)
U9-P3-709 10/11/00 0-1 115
U9-P3-709 10/11/00 2-3 22517
U9-7644 10/17/01 0-1 13.1B
U9-7652 3/5/02 0-0.5 89.4
U9-7653 3/5/02 0-0.5 22517
u9-7817 9/20/02 2-4 11.2
U9-7818 9/24/02 0-2 116.6
U9-7822 9/20/02 2-4 12.2
U9-7831 9/20/02 0-2 35.4
U9-7823 9/20/02 0-2 12.9
U9-7842 12/6/02 0-2 11.6
U9-7847 12/6/02 0-2 47.7
U9-7849 12/6/02 0-2 12.2
U9-7852 12/6/02 0-2 24.6
U9-7860 12/6/02 0-2 14.7

Notes:

J = Estimated Value

B = Analyte is detected in an associated blank
bgs = below the ground surface

mg/kg = milligrams per kilogram

ppm = parts per million

TABLE 2-3
Contaminated Sediment Volume Estimates

Contaminated Area Remediation Depth Total Volume of Excavated

Sediment Area (ft?) (ft bgs) Sediment (cy)

1 338 2 25

2 843 2 63

289 4 43

3 183 2 14

204 4 30

4 180 1 7
Totals 2,037 182 = 200 cy

ft? = square feet
ft bgs = feet below the ground surface
cy = cubic yards
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3.0 Removal Action Objectives and Scope

3.1 Objectives

3.1.1 Introduction

3.1.1.1. The overall Removal Action Objective for Pond 3 is to minimize the threat of
human and environmental exposure to contaminated pond sediments.

3.1.2  Specific Objectives

3.1.2.1. Excavation/extraction and/or remediation of contaminated pond sediments in the
prescribed areas will eliminate the possibility of human or environmental exposure in the
Pond 3 area.

3.2 Scope of the Removal Action

3.2.0.1. The scope of the removal action includes the removal and/or remediation of the
contaminated sediments. The removal alternatives include:

e No action
e Sediment removal and disposal at an off-site landfill
e Phytoremediation through metal extraction in a lined treatment cell

3.20.2. Sediment removal and disposal at an off-site landfill involves excavating the
defined contaminated areas, confirmation sampling, and transport and disposal of the
contaminated sediments at an approved facility. Both the no action and phytoremediation
alternatives will require long-term management, as opposed to removal and off-site
disposal which closes the site to further action. However, the phytoremediation alternative
does have the potential to remediate the sediments to acceptable concentration levels that
could eventually lead to site closure.

3.3 Applicable or Relevant and Appropriate Requirements

3.3.0.1. The requirements in Section 121 of CERCLA generally apply only to final remedial
actions. However, when a removal action involves the transfer of a hazardous substance,
pollutant, or contaminant off-site, the National Oil and Hazardous Substances Pollution and
Contingency Plan (NCP) requires that ARARSs be identified and complied with to the
greatest extent practicable pursuant to CERCLA Sections 104 and 106 [40 CFR 300.415(i)].
Removal actions must also, to the extent practicable, contribute to the efficient performance
of any anticipated long-term remedial action [40 CFR 300.415(c)]. Therefore, to the extent
practicable, the removal actions included in this EE/CA will comply with ARARs.

3.3.0.2. A waiver for these requirements may be invoked under 40 CFR 300.430(f)(1)(ii)
(C)(1) of the NCP. An alternative that does not meet an ARAR under federal environmental,
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state environmental, or facility siting laws may be selected when the alternative is an
interim measure and will become part of a total remedial action that will attain the state or
federal ARAR. Any ARARs waived for interim remedial actions must be re-examined in the
final remedial action.

3.3.0.3.  According to EPA guidance, Superfund Removal Procedures: Guidance on the
Consideration of ARARs During Removal Actions (EPA, 1991), the following three types of
ARARs exist:

e Chemical-specific ARARs set levels that are protective of human health and the
environment for the COCs in the designated media, or set acceptable levels of discharge

e Location-specific ARARSs set limits on activities based on the site location or other
characteristics

e Action-specific ARARs establish controls on site activities that are part of removal
solutions

3.3.04. A summary of all federal and state chemical-, location-, and action-specific ARARs
identified for potential removal actions at Pond 3 is included in Appendix C.
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4.0 Engineering Evaluation/Cost Analysis of
Alternatives

4.1 Introduction

41.0.1. The detailed analysis of alternatives presents the relevant information needed to
compare the removal alternatives assembled for Pond 3. The detailed analysis of
alternatives follows the development and screening of alternatives, and precedes the
selection of a final remedy. The extent to which alternatives are evaluated during the
detailed analysis is influenced by the available data and the number and types of
alternatives being analyzed.

4.1.0.2. Detailed analysis of alternatives consists of the following components:

e A detailed evaluation of each alternative against seven evaluation criteria
e A comparative analysis of the alternatives to assess the relative performance of each
alternative with respect to each of the seven evaluation criteria.

4.1.1 Evaluation Criteria
4.1.1.1. Inaccordance with the NCP, remedial actions must;
e Be protective of human health and the environment

e Attain ARARSs or provide grounds for invoking a waiver of ARARs that cannot be
achieved

e Be cost-effective

e Utilize permanent solutions and alternative treatment technologies or resource-recovery
technologies to the maximum extent practicable

o Satisfy the preference for treatment that reduces toxicity, mobility, or volume (TMV) as a
principal element, or provide an explanation of why it does not

41.1.2. Inaddition, the NCP emphasizes long-term effectiveness and related
considerations including:

e The long-term uncertainties associated with land disposal
e The goals, objectives, and requirements of the Solid Waste Disposal Act

e The persistence, toxicity, and mobility of hazardous substances and their constituents
and their propensity to bio-accumulate

e The short- and long-term potential for adverse health effects from human exposure

e Long-term maintenance costs
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e The potential for future remedial action costs if the selected remedial action fails

e The potential threat to human health and the environment associated with excavation,
transportation, disposal, or containment

4.1.1.3. Provisions of the NCP require each alternative to be evaluated against the nine
criteria listed in 40 CFR 300.430(¢)(9). These criteria were published in the March 8, 1990
Federal Register (55 FR 8666), to provide grounds for comparing the relative performance of
the alternatives and to identify their advantages and disadvantages. This approach is
intended to provide sufficient information to adequately compare the alternatives and to
eventually select the most appropriate alternative for implementation at the site as a
remedial action. The evaluation criteria are:

Overall protection of human health and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of TMV through treatment

Short-term effectiveness

Implementability

Cost

State acceptance

Community acceptance

41.14. The nine criteria are divided into three groups: threshold, balancing, and
modifying criteria. Threshold criteria must be met by a particular alternative for it to be
eligible for selection as a remedial action. There is little flexibility in meeting the threshold
criteria; either they are met by a particular alternative, or that alternative is not considered
acceptable. The two threshold criteria are overall protection of human health and the
environment, and compliance with ARARs. If ARARs cannot be met, a waiver may be
obtained in situations where one of the six exceptions listed in the NCP occurs [see

40 CFR 300.430 (f)(1)(ii)(C)(1 to 6)].

41.15. Unlike the threshold criteria, the five balancing criteria weigh the trade-offs
between alternatives. A low rating on one balancing criterion can be compensated by a high
rating on another. The five balancing criteria are: long-term effectiveness and permanence,
reduction of TMV through treatment, short-term effectiveness, implementability, and cost.
The two modifying criteria are state acceptance and community acceptance. All nine
evaluation criteria are briefly described below.

4.1.1.6. Threshold Criteria. To be eligible for selection, an alternative must meet the two
threshold criteria described below, or in the case of ARARS, must justify why a waiver is
appropriate.

o Overall Protection of Human Health and the Environment. Protectiveness is the primary
requirement that remedial actions must meet under CERCLA. A remedy is protective if
it adequately eliminates, reduces, or controls all current and potential risks posed by the
site through each exposure pathway. The assessment against this criterion describes
how the alternative achieves and maintains protection of human health and the
environment.
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Compliance with ARARs. Compliance with ARARs is one of the statutory requirements of
remedy selection. ARARSs are cleanup standards, standards of control, and other
substantive environmental statutes or regulations which are either “applicable” or
“relevant and appropriate” to the CERCLA cleanup action [42 USC 9621 (d) (2)].
“Applicable” requirements address a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site. “Relevant and
appropriate” requirements are those that, although not “applicable”, address problems
or situations sufficiently similar to those encountered at the CERCLA site that their use
is well suited to environmental or technical factors at a particular site. The assessment
against this criterion describes how the alternative complies with ARARs or presents the
rationale for waiving an ARAR. ARARs can be grouped into three categories:

— Chemical-Specific. ARARs are health- or risk-based humerical values or
methodologies which, when applied to site-specific conditions, establish the amount
or concentration of a chemical that may remain in or be discharged to the
environment.

— Location-Specific. ARARs restrict the concentration of hazardous substances or the
conduct of activities solely because they are in specific locations, such as flood plains,
wetlands, historic places, and sensitive ecosystems or habitats.

— Action-Specific. ARARs include technology- or activity-based requirements that set
controls, limits, or restrictions on the design performance of remedial actions or
management of hazardous constituents.

41.1.7. Appendix C presents a compilation of all the state and federal chemical-specific,
location-specific, and action-specific ARARs considered for Pond 3.

41.1.8. Balancing Criteria. The five criteria listed below represent the criteria upon which the
detailed evaluation and comparative analysis of alternatives is based.

Long-Term Effectiveness and Permanence. This criterion reflects CERCLA's emphasis on
implementing remedies that will ensure protection of human health and the
environment in the long term as well as in the short term. The assessment of alternatives
against this criterion evaluates the residual risks at a site after completing a remedial
action or enacting a no action alternative and includes evaluation of the adequacy and
reliability of controls.

Reduction of TMV through Treatment. This criterion addresses the statutory preference for
remedies that employ treatment as a principal element. The assessment against this
criterion evaluates the anticipated performance of the specific treatment technologies
that an alternative may employ. The criteria is specific to evaluating only how treatment
reduces TMV and does not address containment actions such as capping.

Short-Term Effectiveness. This criterion addresses short-term impacts of the alternatives.
The assessment against this criterion examines the effectiveness of alternatives in
protecting human health and the environment (i.e., minimizing any risks associated
with an alternative) during the construction and implementation of a remedy until the
response objectives have been met.
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e Implementability. The assessment against this criterion evaluates the technical and
administrative feasibility of the alternative and the availability of the goods and services
needed to implement it.

o Cost. Cost encompasses all engineering, construction, and operation and maintenance
(O&M) costs incurred over the life of the project. The assessment against this criterion is
based on the estimated present worth of these costs for each alternative. Present worth is
a method of evaluating expenditures, such as construction and O&M that occur over
different lengths of time. This allows costs for remedial alternatives to be compared by
discounting all costs to the year that the alternative is implemented. The present worth
of a project represents the amount of money, which, if invested in the initial year of the
remedy and disbursed as needed, would be sufficient to cover all costs associated with
the remedial action. As stated in the Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA, Interim Final (RI/FS Guidance) (EPA, 1988), these
estimated costs are expected to provide an accuracy of plus 50 percent to minus
30 percent. Appendix D provides a breakdown of the cost estimate for each of the
alternatives.

4.1.1.9. The level of detail required to analyze each alternative against these evaluation
criteria depends on the nature and complexity of the site, the types of technologies and
alternatives being considered, and other project-specific considerations. The analysis is
conducted in sufficient detail to understand the significant aspects of each alternative and to
identify the uncertainties associated with the evaluation.

4.1.1.10. Modifying Criteria. As described in the RI/FS Guidance, the final two screening criteria
are state acceptance and community acceptance. These modifying criteria are described as
follows:

e State Acceptance. This criterion, which is an ongoing concern throughout the remedial
process, reflects the statutory requirement to provide for substantial and meaningful
state involvement. As a signatory to the FFA, the UDEQ has been, and currently is,
involved in each step of the EE/CA process.

e Community Acceptance. This criterion reflects the community’s preferences for, or
concerns about, the remedial alternatives. A 30-day public comment period is provided
for the community to ask questions and voice concerns about the remedial alternatives.
A notice will be published in the local paper soliciting public comments on the final
version of this document.

4.2 Pond 3 Alternatives Descriptions

42.0.1. This section describes the three alternatives evaluated for remediation of Pond 3
contaminated sediments. The three alternatives are considered the most plausible
remediation techniques. The following three removal alternatives are described in this
section:

e Alternative 1—No Action
o Alternative 2—Contaminated Sediment Removal with Off-Site Landfill Disposal
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e Alternative 3—Phytoremediation through Metal Extraction in a Treatment Cell

4.2.1 Alternative 1—No Action

42.1.1. Alternative 1 consists of no action. The no action alternative is included to provide
a baseline for evaluation of removal alternatives, as required by the NCP. Since the
contamination levels exceed a risk-based standard, this is not an acceptable alternative.

422 Alternative 2—Contaminated Sediment Removal with Off-Site Landfill
Disposal

42.2.1. Alternative 2 consists of contaminated sediments removal in Areas 1, 2, 3, and 4 as
shown in Figure 4-1, followed by off-site treatment and/or disposal. The sediments would
be excavated with standard grading equipment, such as trackhoes and front-end loaders,
during a period when the western portion of the pond is dry and the sediments are
unsaturated. The sediments in the contaminated area are normally unsaturated during the
summer and early fall months, when limited precipitation occurs. Approximately 200 cubic
yards (cy) of sediment contaminated with arsenic above background levels would be
excavated from the Pond 3 area. The final volume of sediment is expected to bulk upon
excavation to approximately 260 cy.

4.2.2.2. Following excavation, the sediments would be stockpiled or placed in roll-off type
containers, and characterized to determine treatment and/or disposal requirements. If
stockpile areas are necessary, the areas would be bermed and lined to prevent
contaminating underlying soils and wind dispersion. The stockpile or soil staging locations
would be west of the contaminated areas within the pond, in an area that would allow
access for large trucks. The excavations would not be backfilled with fill material, but rather
the area would be regraded to enhance natural drainage patterns and allow for added
capacity within the pond.

4.2.2.3. Confirmation sampling of the exposed native soil would occur at the same time as
the profiling of the stockpiles. Ten samples would be obtained within the excavations. If the
analytical results from the confirmation sampling exceed background levels for arsenic,
further investigation would occur to determine the depth to excavate. Localized excavation
may occur to depths ranging from 1 to 2 feet.

4224. Ifitis determined that the sediment contains a hazardous waste, (as discussed in
Section 2.5), the sediments would be transported to a permitted Subtitle C facility for
treatment and/or disposal. If the characterization data indicate that the hazardous waste
constituents exceed the alternative LDR treatment standards of ten times the UTS, the
sediments must be treated prior to disposal in a Subtitle C facility. Treatment before
disposal will be conducted at the Subtitle C facility. If the sediment meets these LDR
treatment standards, the sediment does not require treatment and can be directly disposed
in a Subtitle C facility. However, if the characterization data indicate that sediment does not
contain a hazardous waste, it may be disposed in a Subtitle D facility permitted and
approved to accept this material. Hazardous and non-hazardous waste transportation
would comply with all state and federal regulations.

4.2.25. Alternative 2a assumes that the sediment will be profiled as non-hazardous,
allowing for disposal in a Subtitle D Facility. Alternative 2b assumes that the sediment will
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be profiled as hazardous, but does not exceed the alternative LDRs. In this case, the
sediment would be directly disposed in a Subtitle C Facility. In order to be conservative,
Alternative 2c assumes that all the sediments will require treatment and disposal in a
Subtitle C facility. This is the greatest cost scenario. It is possible that profiling may indicate
otherwise and the sediment may not need to be treated before disposal or may not even be
hazardous. If direct disposal in a Subtitle C facility were possible, the disposal cost would
decrease by approximately $70 per ton. Direct disposal to a Subtitle D facility would be even
less in cost ($30 per ton). These disposal alternatives will be evident once profiling has
occurred at the time of construction.

4.2.3  Alternative 3— Phytoremediation through Metal Extraction
in a Treatment Cell

4231. Phytoremediation is the use of plant-based systems to clean or stabilize
contaminated soil, sediment, and water. Phytoremediation has been utilized at a number of
pilot and full-scale field demonstration sites for both metals and organic compounds.
Successful application of any phytoremediation system requires a blend of many disciplines
including engineering, hydrogeology, agronomy, soil science, and others. Phytoremediation
is particularly well suited for the following:

e Large field sites where other methods of remediation are not cost-effective or practical

e Sites with low concentrations of contaminants where only “polishing treatment” is
required over long periods

e Sites where vegetation is used as a final cap and closure

o Sites where ecological and aesthetic objectives (public relations, visibility, erosion
control, endangered species habitat, etc.) are important considerations in the overall
remedial strategy

4.2.3.2. Plant selection for phytoremediation of metals is more complex than for organic or
nutrient contaminants. The ultimate goal of the phytoremediation system determines plant
selection, in that different plants are needed for extraction than stabilization. As with other
phytoremediation technologies, basic agronomic considerations such as adaptation to
climate and soil characteristics also strongly influence plant selection.

4.2.3.3. Chinese brake fern (Pteris vittata) has become the species most notable recently for
its high affinity for arsenic. Pteris vittata research has shown it to be one of a few known
efficient arsenic hyperaccumulators by its ability to extract arsenic from soils both low

(0.5 mg/kg) and high (7,500 mg/kg) in arsenic (Ma et al., 2001).

4.2.3.4. Phytoextraction Background. There are two basic phytoremediation approaches for
metals in soils: phytoextraction and phytostabilization. Since the site may eventually be
closed, arsenic removal using phytoextraction is the preferred option to eliminate the long-
term risk to the environment from arsenic mobilization. Phytostabilization, which would
leave arsenic in the soils, may not be suitable for long-term consideration since
remobilization could occur if conditions change.

4.2.35. Vegetation Selected. Edenfern™, a proprietary form of Pteris vittata, is a perennial
plant species that grows very rapidly in arsenic-contaminated soil. This fern species has
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been shown to regenerate substantial shoot biomass within 3 weeks following harvest of the
shoots, and consistently accumulates high arsenic concentrations in its roots and shoots
from successive harvesting (Edenspace, 2003; Ma et al. 2001). Thus, Edenfern™ could
provide a cost-effective, small-scale cleanup of arsenic-contaminated soil from the impacted
areas.

423.6. The Edenfern™ would likely grow as an annual in the Plant Hardiness Zones 5 to
7 characteristic of Ogden, Utah’s climate. To maximize the fern’s impact in the soil each
growing season, a planting density of one plant per square foot of treatment area is
recommended in each treatment area.

4.2.3.7. Removal Capabilities. Edenfern™ is typically most effective at removing arsenic from
the top 6 to 12 inches of soil. Deeper arsenic can be treated through excavation of the soil
and spreading it over a liner. The time required to reduce soil arsenic by 10 mg/kg depends
on the soil arsenic level and on growing conditions. Based on available data, Edenfern™
typically takes about 2 to 4 months to reduce soil arsenic by 10 mg/kg. The Edenfern™ has
shown the ability to extract arsenic from soils with arsenic concentrations ranging from less
than 1 mg/kg to as high as 2,500 mg/kg. Arsenic content in the leaves has been reported as
high as 5,070 mg/kg (Chen et al., 2002).

4.2.38. Currentresearch and field demonstrations indicate that metals are extractable from
soils using plants and the use of chelates may accelerate metal uptake. However, the
efficient removal of soil-bound metals is a sometimes slow process dependent on plant
growth. With the removal of any soil-bound metals, associated food chain risks from metal
accumulation in plant tissues must be considered in design. An example calculation for the
time required for cleanup is as follows:

o Example: The method used here to calculate the time for remediation is adapted from
Schnoor (1997). These data are only provided as an example and do not reflect
conditions at the site. Assumptions are as follows:

— Cleanup goal for arsenic is less than 9 mg/kg soil

— Anaverage beginning soil concentration of 50 mg/kg in the surface 1-foot of sail,
resulting in a total mass to be removed of 3.5 g As/square foot (ft2) soil

— Assume removal rate of 10 mg As/kg soil per 2 month harvest period

— Assume all soil arsenic is plant-available

— Plant used is the Brake fern, or the Edenfern™, a proprietary form of Pteris vittata
— Plant dry matter arsenic = 2.3 percent (23,000 mg/kg, Ma et al., 2001)

— Plant dry matter yield = 688 Ibs/5,000 ft2/crop, three crops/year = 1 ton/
5,000 ft2/year

Under these assumptions, the estimated time to cleanup is 2 years.

4.2.3.9. This cleanup period is under ideal growth conditions and should be only
considered as the best possible case. The actual removal rate and achievable end point are
uncertain. Generally, removal efficiencies are highest within the earliest periods after
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introduction of the plant material, then removal rates level off when the least available
material to the plant’s roots remains. This final, recalcitrant, and non-extractable amount of
arsenic could occur at or above the cleanup standard in which case, the soil remaining above
cleanup standards would still be considered a hazardous waste and be handled in such a
manner for disposal.

4.2.3.10. Contaminant uptake rates are a function of the concentration of the contaminant in
pore water within the root zone, a plant’s water uptake rate, the tendency of a contaminant
to concentrate in the root, and the total plant biomass present in the target cleanup area. The
feasibility of the approach depends largely upon:

e depth of contamination (12 inches maximum)

o whether the metals of interest are sufficiently bioavailable or can be made bioavailable
through chelates or acidification

o total amount of metal that must be removed (determines the time required)

o risks to groundwater associated with mobilized metals that may not be captured by
plant roots

4.2.3.11. Implementation of Phytoremediation. Sequestering elevated concentrations of arsenic in
roots and shoot tissues away from the soil is the main objective. The plants can be left alone
to prevent contaminant migration, or biomass can be harvested and disposed of for a
fraction of the cost associated with traditional soil disposal. Harvesting is the preferred
phytoremediation alternative to eliminate the possibility of arsenic mobility.

4.2.3.12. If site conditions are favorable, the best approach for phytoextraction at Pond 3 is
to install a single treatment cell as a demonstration site with an area of approximately

5,000 ft2 as shown in Figure 4-2. The treatment area would be constructed with a
geomembrane-liner surrounded by 24-inch high temporary concrete dividers. The cell
design would incorporate a leachate/irrigation system to recycle leachate if collected and
prevent off-site movement of arsenic during the treatment period. High-level arsenic
contaminated soil would be removed from arsenic-impacted areas in Pond 3, placed in the
treatment cell, and homogenized to uniformly distribute the arsenic within the 12-inch deep
soil layer in the cell as shown in the cross section in Figure 4-2. Sufficient monitoring of the
soil and plant materials would occur twice per growing season and refined as needed to
design parameters, assess ecological risks associated with accumulation of metals in plants,
and monitor for potential leaching of metals to groundwater as a result of phytoremediation
enhancements.

4.2.3.13. Site Management. New fern fronds usually grow quickly after old fronds are
harvested. Harvested materials should be stored temporarily in a secure dumpster to allow
the fronds to air-dry. Disposal of plant materials should be made once per year after drying
has taken place. Dry material will reduce the landfilled mass without compromising
exposure to the arsenic. Disposal methods should follow standard RCRA protocols for
materials with hazardous content.

4.2.3.14. InaPlant Hardiness Zones of 5 to 7, cold winter temperatures will likely Kill the
plants. Winter protection measures may reduce the need for wide-scale replanting each
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season, but design components should include replacement plantings each year in the event
freezing temperatures prevent survival.

4.2.3.15. Site Monitoring. After a baseline soil, arsenic level has been established within the
treatment cell, soil monitoring will occur semi-annually within the isolated treatment cell. A
maximum of 20 soil cores will be collected between 0 and 12 inches bgs at random locations
throughout the treatment cell. Soil sampling will occur at the beginning and end of the
growing season. The samples will only be analyzed for arsenic.

4.2.3.16. Plant material will also be collected on a semi-annual basis for arsenic tissue
analysis. The Edenfern™ sampling events will occur just after first flush in the spring and
during the last harvesting event of the year in the fall. Ten representative samples from the
fronds harvested will be collected per event for laboratory analysis of arsenic. By
monitoring the plant tissue arsenic levels in addition to the soil arsenic levels, the
effectiveness of the ferns can be determined. Knowledge of the effectiveness of the ferns will
allow site managers the ability to make proper adjustments and recommendations for future
site management.

4.2.3.17. Site Closure. Site closure at Pond 3 will occur when arsenic levels of the soil fall
below an average of 9.76 mg/kg.

4.2.3.18. Cost Analysis. A description of the startup and annual costs associated with using
Pteris vittata for arsenic phytoremediation from soils at Pond 3 are shown in Appendix D.

4.2.3.19. Phytoremediation Summary. The treatment cell would be approximately 5,000 ft2 in
size and located in the west end of the Pond 3 basin. The cell would be constructed with a
lined bottom and an irrigation system to capture leachate and reuse it as irrigation water
during periods of low rainfall. The 12-inch-thick soil layer of arsenic-impacted soil would be
planted with Pteris vittata, or Chinese brake fern, on 1-foot centers. Treatment or arsenic-
removal efficiencies are predicted to be approximately 10 mg/kg over a 2- to 4-month
period depending upon frond growth. Fronds would be harvested every 2 months during
the growing season and collected in a storage container to dry. Disposal of plant material
would occur once per year at an approved RCRA facility.

4.2.3.20. For the first year, excavation of soils, construction of the bermed treatment cell, and
the first fern planting would cost an estimated $94,040. In the following treatment years,
O&M costs (e.g., site management, soil and plant sampling, harvesting, fertilization) would
cost approximately $62,800.

4.2.3.21. It should be emphasized that with natural treatment processes, there is a measure
of uncertainty with arsenic uptake rates though the current literature and research supports
elevated removal efficiencies. The phytoremediation period could extend longer than the
projected 2 to 4 years. Ultimately, lowering soil arsenic levels should be considered the
primary objective and achieving the LDR the ultimate treatment goal for this project.

4.3 Detailed Analysis of Removal Alternatives

43.0.1. Inorderto provide a concise detailed analysis of the removal alternatives, each
alternative is presented in a tabular form. The detailed analysis for each alternative in this
EE/CA is included in two tables. The first table analyzes the alternatives against the seven
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criteria. The second table presents the key ARARS, identifies whether the ARAR is
applicable or relevant and appropriate, and indicates if and how the alternative will comply
with the ARAR. The detailed analysis of alternatives is presented in Table 4-1. The
evaluation of key ARARs is presented in Appendix C, Tables C-1 to C-6. The detailed
evaluation is not repeated in this text to avoid redundancy. The most important aspects of
the detailed evaluation are summarized in the following comparative evaluation.

4.4 Comparative Analysis of Alternatives

44.0.1. Based on the individual evaluation and assessment of each removal alternative, a
comparative analysis is presented in this section to evaluate the relative performance of the
three alternatives in relation to each specific evaluation criterion. The comparative analysis
identifies the advantages and disadvantages of each alternative relative to the others so that
key trade-offs can be reviewed during the decisionmaking process. The discussions are
organized from the best alternatives to the worst alternatives within each criterion.

4.4.1 OQverall Protection of Human Health and the Environment

44.11. All alternatives are protective of human health and the environment with the
exception of Alternative 1. Alternative 2 achieves protection through the removal of the
contaminated sediments, thus eliminating the risk posed through each exposure pathway.
With contaminant removal, long-term monitoring and institutional controls to prevent
future exposure are not required.

44.1.2. Like Alternative 2, Alternative 3 achieves protectiveness through the removal of the
contaminated sediments and implementation of engineering controls. The means of removal
is through arsenic extraction by vegetation. The exposure pathways are minimized through
the placement of the contaminated sediments in a lined treatment cell. The contaminated
sediments remain on-site within the plant tissue until the vegetation is harvested and
disposed off-site. Alternative 3 is not a short-term solution like Alternative 2, and is
projected to take approximately 2 to 4 years to extract the arsenic contamination from the
pond sediments to background levels. Potential exposure to humans and the environment
does exist due to the contaminated sediments and phytoextraction plants remaining within
the pond.

4.4.2  Compliance with Applicable or Relevant and Appropriate Requirements

44.2.1. Alternative 1 would not comply with the ARARs because no remedial action is
being taken. Alternatives 2 and 3 would meet ARARs by removing contaminated sediments
that are a threat to human health and the environment. Although Alternative 3 is not a
short-term solution, this alternative still meets ARARs during the extraction process by
minimizing the exposure pathway to human health and the environment through
placement of contaminated sediments in a lined treatment cell. ARARs addressing long-
term monitoring would be implemented for Alternative 3 to verify that management
controls of the treatment cell are in place and effective. The disposal actions taken during
implementation of Alternatives 2 and 3 would be conducted to meet the action-specific
ARARs. This includes meeting RCRA LDRs for characteristic waste.
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44.3 Long-Term Effectiveness and Permanence

443.1. Alternative 2 is the most effective and permanent because the sediments are
removed and disposed offsite. This alternative does not require reliance on institutional
controls to prevent exposure to the contaminated sediments and requires no long-term
management. Alternative 3 is effective and permanent because the sediments are removed
and placed in an on-site lined treatment cell. The effectiveness of Alternative 3 is dependent
of the extraction capabilities of the vegetation and whether the vegetation can remediate the
sediments to background levels. Institutional controls would be required to prevent
exposure to the contaminated sediments, vegetation, and leachate. Institutional controls
would be imposed until the arsenic levels in the sediment reaches background levels and
the vegetation has been harvested and disposed off-site at an appropriate facility.
Alternative 1 is the least effective alternative. Alternatives 1 and 3 will require long-term
management of institutional controls and restrictions on land use.

4.4.4  Reduction of Toxicity, Mobility, and Volume through Treatment

44.4.1. Alternatives 2 and 3 reduce toxicity and mobility of the contaminated sediments by
excavation, but Alternative 3 results in the greatest reduction of volume in the contaminated
sediments because the arsenic is extracted from the sediments by the vegetation. With
Alternative 3, the toxicity of the sediments is decreased through extraction, mobility is
minimized by placing the sediments in a lined treatment cell, and the volume of
contaminated media to dispose is decreased. For example, approximately 390 tons of soil
would be disposed of in Alternative 2, while less than 1 ton of harvested vegetation would
need disposal with the implementation of phytoextraction.

4.4.4.2. Interms of the Pond 3 site, Alternative 2 reduces the TMV of the contaminated
sediments through removing and disposing off-site. The TMV is eliminated at Pond 3 with
the removal of the contaminated sediments, but this alternative is not considered a
treatment that actually reduces the TMV of the contaminants. The contaminated sediments
still exist, but have been relocated off-site to a disposal facility that manages the
contaminated sediments in order to eliminate exposure pathways to humans and the
environment. Alternative 1 does not reduce the TMV because no remedial action is taken to
eliminate exposure to humans and the environment.

445 Short-Term Effectiveness

4451. Short-term risks to workers, the community, or the environment are related to
impacts from the construction and implementation of the remedial alternatives. Excavation
and movement of contaminated sediments are associated with all alternatives except
Alternative 1. Short-term risks associated with fugitive dust and direct contact with the
contaminated sediments are the main risks. Adherence to a health and safety plan and
material handling plan should prevent exposure of workers to contaminants. Impacts on the
community and environment are not expected, but air emission monitoring, dust
suppression, and implementation of an erosion control plan are necessary and should
mitigate risks. Alternative 1 possesses fewer short-term risks because there is no
transportation of contaminated materials off-Base. Alternative 3 possesses short-term risks
during excavation, plant harvesting, and transportation off-Base, but not to the degree of
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Alternative 2 which will require multiple truckloads of arsenic contaminated material to be
transported off-Base.

4452. Alternative 2 poses the most risk relative to short-term impacts. It poses short-term
risks to workers, the community, and the environment. These risks are due to fugitive dust
from sediment excavation. There is potential risk for injuries from construction, or
transportation-related accidents due to increased truck traffic in the surrounding
community from transportation of contaminated sediments to an off-Base disposal location.
The risks to the community and environment from the dust, increased truck traffic, and
potential spills of contaminated material could be minimized through dust abatement
procedures, careful traffic routing and control during peak hours, and emergency spill
mitigation procedures.

44.6 Implementability

44.6.1. Alternative 2 is considered the most implementable due to the limited construction
effort as compared to Alternative 3. Alternative 2 consists of soil excavation, contaminated
sediment staging, and transporting off-Base with no additional infrastructure. Alternative 3
requires construction of a lined treatment cell with a leachate collection system as well as
planting of vegetation. The implementation of Alternative 3 requires greater effort than
Alternative 2. A potential risk to the implementability of Alternative 3 also exists in terms of
the adaptability of the vegetation to the environment and the extraction capabilities of the
vegetation. Alternative 1 is not implementable because the alternative does not comply with
ARARs.

447 Cost

44.7.1. A summary of the estimated costs for each of the alternatives is presented as part of
Table 4-1. The table breaks down the estimated capital, O&M, and total present net worth
cost. A detailed cost analysis is presented in Appendix D. The O&M costs are projected for a
30-year period with a 5 percent factor for inflation.

44.7.2. The least expensive alternative is Alternative 1. Total estimated cost for

Alternative 2 ranges from $182,279 to $214,454, depending on the excavated sediment/soil
characterization. Alternative 3 is the most expensive remedial option due to the extensive
cost associated with constructing a lined treatment cell, and with operation, monitoring, and
maintenance of the extraction plants.

448 Comparative Analysis of Alternatives Summary

4481. Inaddition to the text description, the three alternatives were rated from 1 to 3,
with 1 being the best alternative and 3 being the worst alternative within each criteria. The
ratings are presented in Table 4-1. The ratings for each of the five balancing criteria were
summed to determine the relative rank of the alternatives. The alternative with the lowest
sum is considered the most appropriate for the site. The recommended alternative is further
discussed in Section 5.0.
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5.0 Recommended Removal Action Alternative

5.1 Recommended Alternative

5.1.0.1. Based on the EE/CA presented in Section 4.0, Alternative 2 is recommended for
the remediation of Pond 3 sediments. Alternative 2 consists of excavating Areas 1, 2, 3, and
4, profiling the contaminated sediments, and disposing the sediments at an appropriate
facility. Alternative 2 was selected for the following reasons:

e Threat of human or environmental exposure to contaminated sediments is mitigated
e The site can be closed upon removal of the contaminated sediments

e No long-term monitoring or institutional controls are required

e Most cost-effective alternative to mitigate site risks

5.2 Proposed Schedule

52.0.1. Excavation of contaminated sediments, profiling of sediments, and confirmation
sampling will require approximately 3 to 4 weeks. Another 1 to 2 weeks will be needed to
transport the sediments off-Base to a disposal facility and an additional week for final
regrading/revegetation of the pond surface. A total of 5 to 7 weeks will be needed to
complete the project. The excavation portion of the project should be completed in the
summer when the pond is dry and sediments are unsaturated. The excavation portion of the
project cannot be conducted while water is in the pond. Standing water in the pond during
construction will be addressed as a contingency to the construction project.

P:\HILLAFB\POND 3 EECA\FINAL REPORT\POND 3 EECA FINAL REPORT V1.DOC 5-1



THIS PAGE INTENTIONALLY LEFT BLANK



6.0 References

Chenetal., 2002. Chen, T; Wei, C.; Huang, Z.; Huang, Q.; Lu, Q.; and Fan, Z. “Arsenic
hyperaccumulater Pteris vittata L. and its arsenic accumulation.” Chinese Science
Bulletin, 47(11):902-905.

CH2M HILL, 2001. Final Comprehensive Data Evaluation for the South Area of Operable Unit 9
Site Inspection. Hill Air Force Base, Utah. February 2001.

CH2M HILL, 2002. Final Engineering/Cost Analysis for the OU9 Pond 1 Remedial Action. Hill
Air Force Base, Utah. April 2002.

Edenspace, 2003. www.edenspace.com.

Federal Register, 1990. Federal Register (55 FR 8666). March 8, 1990.

James M. Montgomery, Consulting Engineers, Inc. (MM), 1992. Draft Final Remedial
Investigation Report for Operable Unit 3. Hill Air Force Base, Utah. April 1992.

Ma et al, 2001. Ma, L. Q.; Komar, K. M., Tu, C., Zhang, W. H., Cai, Y., Kenelly, E. D. “A fern
that hyperaccumulates arsenic, a hardy, versatile, fast-growing plant helps to remove
arsenic from contaminated soils.” Nature 409: 579.

Montgomery Watson (MW), 2001. Final Analytical Data Report (ADR) for Operable Unit 9
Investigation Areas 1 May through 10 October 2000. Hill Air Force Base, Utah. February 2001.

MW, 2000. Final Data Summary Report and Preliminary Conceptual Model for Operable Unit 9
Investigation Areas. Hill Air Force Base, Utah. October 2000.

MW, 1995. Final Phase Il Remedial Investigation Report for Operable Unit 3 (IRP Sites ST04,
WPO05, WP06, ST18, SD23, SD34). Hill Air Force Base, Utah. March 1995.

MW, 1995a. Final Record of Decision for Operable Unit 3 (IRP Sites ST04, WP05, WP06, ST18,
SD23, SD34). Hill Air Force Base, Utah. September 1995.

Schnoor, 1997. J.L. Schnoor. “Phytoremediation.” Technology Evaluation Report TE-98-01,
Ground-Water Remediation Technologies Analysis Center, Pittsburgh, PA., 37 pp.
http://www.gwrtac.org

Stantec, 1999. Industrial Storm Water Hydrology Study, Hill Air Force Base, Utah. April 1999.

EPA, 1993. Guidance on Conducting Non-Time-Critical Removal Actions Under CERCLA. United
States Environmental Protection Agency. 1993.

EPA, 1991. Superfund Removal Procedures: Guidance on the Consideration of ARARs during
Removal Actions. United States Environmental Protection Agency. 1991.

EPA, 1988. Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA, Interim Final. EPA Office of Solid Waste and Emergency Response, OSWER
Directive 9335.3-01, EPA/540-G-89-004. United States Environmental Protection Agency.
October 1988.

P:\HILLAFB\POND 3 EECA\FINAL REPORT\POND 3 EECA FINAL REPORT V1.DOC 6-1



THIS PAGE INTENTIONALLY LEFT BLANK



APPENDIX A

Analytical Results



€40 T39vVd [eWION T-\sx'sa|qel v ddv\sajqe. [eonAfeuy v xipuaddy\oday [euid\wvd33 € d

0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN Bybr (sIawost Jo wns) SaUsAX  809Z8MS
04N 0aN 04aN 04N 0aN 04N 04N 04N 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN Byy6rl ApUOIYD JAUIA - 09Z8MS
0aN oan oan oan o0an 0aN 0an oan oan oan oan 0an 0aN oan oan 0an 0aN 0an 0an oan BBl SUBYIBWOIONJOIOIYLL  BOIZBMS
0aN 04N 0aN 0aN 0aN 0aN 0aN 04aN 04N 04N 0aN 04N 0aN 04N 04N 04N 0aN 04N 04N 04aN Byy6rl BUBLIL0IOIYILL  09ZBMS
0an oan oan oan oan 0an 0an oan oan oan oan 0an 0an oan oan oan oan 0an 0an oan By/6ri suadoidoiojyoig-g'T-suen  809Z8MS
04N 04N 04N 04N 0aN 04N 04N 04N 0aN 0aN 0aN 0aN 04N 04N 0aN 0aN 0aN 0aN 04N 0aN Byl auayleoIo|YRIg-Z'T-suen  909Z8MS
0aN o0an oan oan 0an 0aN 0aN oan oan oan 0aN 0aN 0aN oan oan o0an 0aN 0aN 0aN oan BBl suaniol  g09Z8MS
04N 04N 04N 0aN 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN BoyBr auayieolo|yoenal  g09Z8MS
0aN 04N 0aN 0aN 0anN 0aN 0aN 04aN 04N 04N 0aN 04N 04N 0aN 04N 0aN 0aN 04N 0aN 04aN Byy6rl Jayi3 BN 1Ang-UaL  909Z8MS
0aN oan oan oan o0an 0aN 0aN oan oan oan o0an 0aN 0aN oan oan o0an 0anN 0aN 0aN o0an Byl QualliS  809Z8MS
0aN 04N 0aN 0aN 0aN 0aN 0aN 04aN 04N 04N 0aN 04N 04N 04N 04N 04N 0aN 04N 04N 04aN Byy6rl auajeypydeN  909Z8MS
0an oan oan oan oan 0aN 0an oan oan oan o0an 0aN 0an oan oan 0an 0aN 0an 0an oan BBl apUo|yo BUBIAYIBIN  E09Z8MS
0aN 04N 0aN 0aN 0anN 0aN 0aN 04N 04N 04N 0aN 04N 04N 0aN 04N 0aN 0aN 04N 04N 04N Byy6rl ualpenqoiojyoexaH  g09Z8MS
0aN oan oan o0an 0an 0aN 0aN oan oan o0an 0aN 0aN 0aN oan oan 0an 0aN 0aN 0aN oan BBl auazuaqiia  809Z8MS
04N 0aN 04N 04N 0aN 04N 04N 04aN 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 0aN 04N 0aN Byy6ri BUBLIBWOIONYIPOIOIPIA  B09ZBMS
0aN oan oan oan 0an 0aN 0aN oan oan oan 0aN 0aN 0aN oan oan o0an 0aN 0aN 0aN oan BBl sueylwowoiqid  09Z8MS
04N 04N 04N 0aN 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04N 0aN 0aN 0aN 04N 04N 04N Byy6ri aueylawolo|yoowoIqia  90928MS
04N 0aN 04aN 04N 0aN 0aN 04N 04aN 04N 0aN 0aN 04N 04N 04aN 04N 0aN 0aN 04N 04N 04aN Byy6rl auadoidoio|yolq-g'T-s0  §09Z8MS
0aN oan oan oan oan 0aN 0aN oan oan oan o0an 0aN 0an oan oan 0an 0aN 0aN 0an oan Byl 2UBYIR0IOYAIA-Z TS0  H0IZBMS
0aN 04N 0aN 0aN 0anN 0aN 0aN 04aN 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN Byy6rl aueyBwoIolyd  90928MS
0an oan oan oan oan 0aN 0an oan oan o0an 0aN 0aN 0aN oan oan 0an 0aN 0aN 0anN o0an ByBri WIojoIolyD  H09Z8MS
0aN 04N 0aN 0aN 0anN 0aN 0aN 04aN 04N 04N 0aN 0aN 04N 04N 04N 04N 0aN 04N 0aN 04N Byy6rl dueyisoiolyd  90928MS
0aN o0an oan oan 0an 0aN 0aN oan oan o0an 0aN 0aN 0aN oan oan 0an 0aN 0aN 0aN oan BBl 2UIZUBGOIOIYD  HOIZEMS
04N 04aN 04N 0aN 0aN 04N 04N 04aN 04N 0aN 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN Byy6ri BpLojydeN3L UoqreD  H09Z8MS
0aN 0aN 0aN 0aN 0anN 0aN 0aN 04N 04N 0aN 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN Byy6rl aueydwowolg  909Z8MS
0aN 0an oan oan o0an 0aN 0aN 0an oan oan o0an 0aN 0aN o0an oan 0an 0aN 0aN 0aN 0an Byrl wiojowolg  909Z8MS
0aN 04N 0aN 0aN 0aN 0aN 0aN 04aN 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 0aN 04N 0aN Byy6ri aueawolojydipowolg  g09Z8MS
0aN oan oan oan o0an 0aN 0aN oan oan oan o0an 0aN 0an oan oan 0an 0aN 0aN 0an oan Byl auszuag  H09Z8MS
0aN 0aN 0aN 0aN TdL 0aN 0aN 04aN 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN Byy6rl auoueuad-z-ABN-y  B09Z8MS
0an oan oan oan oan 0an 0an oan oan oan o0an 0an 0an oan oan oan oan 0an 0an oan BBl QUOUBX3H-Z  09ZBMS
0aN 04N 04N 0aN 0aN 0aN 0aN 04aN 04N 04N 0aN 04N 04N 04N 04N 04N 0aN 04N 0aN 04N Byy6ri auoueng-z  90928MS
0aN o0an oan oan 0an 0aN 0aN oan oan oan 0aN 0aN 0aN oan oan 0an 0aN 0aN 0aN o0an BBl 2UIZUBGOIOIYIIA-Y'T  B09ZBMS
04N 04aN 04N 0aN 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04N 04N 0aN 0aN 04N 0aN 04N Byy6ri 2UaZUAGOIOIYIIA-E'T  E09ZBMS
04N 04N 0aN 04N 0aN 04N 04N 0aN 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 04N 0aN 04N Byy6rl auedoidoio|yola-z'T  H09Z8MS
0aN 0an oan oan o0an 0aN 0aN o0an oan o0an oan 0aN 0aN o0an oan 0an 0anN 0aN 0aN o0an Byl BUBYIR0IOAIA-Z'T  H09ZBMS
04N 0aN 04aN 04N 0aN 04N 04N 04N 04N 04N 0aN 04N 04N 04aN 04N 0aN 0aN 04N 04N 04aN Byy6rl 8UaZUAGOIOIYDIA-Z'T  B09Z8MS
0aN oan oan oan o0an 0aN 0an oan oan oan oan 0an 0aN oan oan 0an 0aN 0an 0an oan BBl auBYIOWOIQIA-Z'T  B09ZBMS
04N 04N 04N 04N 0aN 04N 04N 04aN 04N 04N 0aN 04N 0aN 04N 04N 0aN 0aN 04N 04N 04N Byy6rl auedoidoiojyo-g-owoIqia-z'T  G09Z8MS
0an oan oan oan oan 0an 0an o0an oan o0an 0aN 0aN 0aN oan oan 0anN 0aN 0aN 0aN oan ByyBri 2UBZUBGOIOIYIUL-Y'Z'T  H09ZBMS
04N 04N 04N 04N 0aN 04N 04N 04aN 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN Byy6ri auedoidolojyolL-€'2'T  909Z8MS
0aN o0an oan oan 0an 0aN 0aN oan oan oan 0aN 0aN 0aN oan oan o0an 0aN 0aN 0aN oan BBl SUSZUBGOIOIYIUL-E'Z'T  B09ZBMS
04N 04N 04N 0aN 0aN 04N 04N 0aN 04N 0aN 0aN 04N 04N 04N 0aN 0aN 0aN 04N 04N 04N Boybr 2UaYIB0I0IYIIA-T'T  809Z8MS
0aN 04N 0aN 0aN 0aN 0aN 0aN 04aN 04N 04N 0aN 04N 04N 04aN 04N 0aN 0aN 04N 0aN 04N Byy6rl auelL0Io0|yola-T'T  80928MS
0aN oan oan oan o0an 0aN 0aN oan oan oan o0an 0aN 0aN oan oan o0an 0aN 0aN 0aN o0an Byl QUBLIR0IOIYOUL-Z'T'T  B09Z8MS
0aN 04N 0aN 0aN 0aN 0aN 0aN 04aN 04N 04N 0aN 04N 04N 04N 04N 0aN 0aN 04N 04N 04aN Byy6rl aueya0I0|yoeNal-Z'Z T'T  909Z8MS
0an oan oan oan oan 0aN 0an oan oan oan o0an 0aN 0an oan oan 0an 0aN 0an 0an oan BBl BUBLIR0IOIYOUL-T'T'T  H09Z8MS
0aN 04N 0aN 0aN 0aN 0aN 04N 04aN 04N 04N 0aN 04N 04N 04aN 04N 0aN 0aN 04N 04N 04N Byy6rl aueya0I0|yoenal-z' T'T'T  909Z8MS
0aN o0an oan o0an £90°0 YL 0aN £60°0 L 2900 ¥L oan oan 0anN 0aN 0aN oan oan 0an 0aN 0aN 0aN oan Boy/Bu Kinosew T2vIMS
62S S6T 67 892 zee 6vC L1e v'ee e 188 k4 eve 'S8 To9 596 969 61T 1€ ove 6'26 Boy/buw uiZ  90TOIMS
04N 04N szodL 04N 0aN 04N oL reodL oo dL 0aN 0aN vzouL 04N 0aN 04N 0aN 0aN vzodL 04N 04aN Bx/6w wniusPs  goTOIMS
v'6 6L 60T Ty 6'S €S 8L 9 foxad S'S 2ot S 8 Le 60T €€ 9 Le L Sy Boi/buw IDPIN - 80TO9IMS
Lxad L0€ LL Lzt LS 9s 8's 88 §s T0C S9 TL §ee bx4 992 Exas S ST 9z v'SsT Bx/6w pea7  goToIMS
ZrodL LT0¥L 9T0 UL TodL rodL zouL ZrodL TZ0¥L 120 z0dL YTO YL rodL €900 dL 1900 4L v20°0 4L EP0'0 ¥L T90°0 L TouL 950°0 ML §50°0 L Boy/Bu wnyifieg  G0TOIMS
ove 068 L'SS L'6S 6°8E 709 Tor 69r 828 oTT L0S k44 €19 6€ L&4] 8YS [x24 607 8.9 80T Bx/6w wnueg  goTOIMS
892 STT TS T9 £r e S€ 9 29 € “% LT ve z sC se €T 8T ve G Boy/Bu Juasly  90TOIMS
vrodL 04N 04N 0aN ST0dL 0aN 04N 0aN 04N 04N 0aN 6T°0dL 850 L odL 8204l L1049l 0aN 04N GE0dL 97’0 dL Bx/6w Auownuy  g0TO9IMS
44 T1C €vT 28T 2'ST 2'ST €21 ST TST T2 9vT 79T ST LT 96T 96T 602 8'1C T9T 9'8T sosad BIMSION uddIad 9Tzza
suun a1keuy pou1siy
0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/L0 0002/TT/20  -@¥ed
€2 60L-€d-6N T-060L-€d-6N Z-T80LEd-6N T-080L-Ed-6N T L0L-Ed6N T-0.L0L-€d-6N €-Z90.-€d-6N T-090LEd-6N €2 SG0L-Ed6N T-0S0L-Ed6N E€ZPOL-Ed6N T-070L€Ed-6N 2-TEOL-Ed-6N T-0€0L-Ed6N E€Z20L-Ed6N T-020L-€d-6N € TOLEd-6N T-0TOL-Ed-6N 2-T00L-€d-6N T-000L-€d-6n ‘Al d|dwes
60L-€d-6N 60L-€d-6N 80L-€d-6N 80L-€d-6N L0L-€d-6N L0L-€d-6N 90L-€d-6N 90.-€d-6N S0L-€d-6N S0L-Ed-6N Y0L-Ed-6N Y0L-Ed-6N €0L-€d-6N €0L-€d-6N 20L-€d-6N 202-€d-6N T0L-€d-6N T0L-€d-6N 00L-€d-6N 00/-€d-6n ‘Al uoneso]

sisAjeuy 1500 /uoirenfen3 buusauibus € puod 6 Iun ajqesedo
Bundwes z00z-a1d - SINSay [eanhfeuy sjdwes fewsoN
Tv3Iavl



€402 39vd [eWION T-\sx'sa|qel v ddv\sajqe. [eonAfeuy v xipuaddy\oday [euid\wvd33 € d

0aN 0aN 0aN 0aN 0an 0aN 0aN 0aN 0aN 0an o0an 0aN 0aN 0aN 0aN 0an 0an 0aN 0aN 0aN Byl auoioydos|  20228MS
0anN 0an 0an 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0an 0aN oan 0aN 0aN 0aN 0aN Byl ualkd(po-£'Z'T)OUBPUI  D0LZBMS
0aN 0an 0an 0an 0an 0an 0aN 0an 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri BUBLIB0IONIEXEH  D0LZ8MS
0an 0an 0an 0aN 0aN 0an 0an 0an 0an 0aN 0aN 0an 0aN 0an 0an oan 0aN 0an 0aN 0an GryBri uBIPeILEdOjAI0IOILOEXSH  D0LZBMS
0aN 0aN 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri BUBIPERINGOIOIYOBXAH  D0LZBMS
0an oan 0an 0an 0aN oan 0an oan 0an 0an 0aN 0an 0an 0an 0an oan 0aN 0an 0an oan Byytrt 2USZUBGOIONIEXBH  D0LZBMS
0aN 0aN 0an 0an 0aN 0anN 0aN 0an 0aN 0aN 0aN 0anN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN ByyBri sualoniy  D0/Z8MS
oan oan oan 0an 0an oan oan oan 0an 0an 0an oan 0an oan oan 0an 0aN T6 ML 00ST ¥L 0aN By6ri suaylRIONd  D0LZ8MS
0aN 0aN 0an 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0aN 0aN 0aN ByyBri arefeuyd Kylowia - 00228MS
0aN 0aN 0aN 0an oan 0aN 0aN 0aN 0aN oan oan 0aN 0aN 0aN 0an oan oan 0aN 0aN oan GyyBri srefeyyd ApaIa  00228MS
0an 0an 0an 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0an 0an 0aN 0aN 0anN 0aN 0aN Byl ueinjozuaaid - 0LZ8MS
0aN 0an 0an 0an 0an 0an 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0aN 0an Byy6ri suddeILUE (U'B) UBQIA  D0LZBMS
0an 0an 0an 0an 0aN oan 0an 0an 0an 0an 0aN 0an 0aN 0an 0an oan 0aN 0an 0an 0an By6ri SrefeyIyd [K190-U-1a  D0LZ8MS
0aN 0aN 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri REUYIANG-U-1a  D028MS
0an oan oan 0an 0aN oan 0an oan 0an 0an 0aN 0an 0an 0an 0an oan 0aN 29l 0L9 L oan By6ri ausskIyD  002Z8MS
0aN 0aN 0an 0aN 0aN 0anN 0aN 0aN 0aN 0aN 0aN 0anN 0aN 0aN 0aN 0aN 0aN 0aN 008 L 0aN ByyBri alefeuiyd |42uaq KNG D02Z8MS
oan 0aN 0aN 0an 0an 0an oan 0aN 0aN 0an 0anN 0aN 0aN 0aN 0an oan 09 ML 0aN 08dL 0aN Bybri arereuiyd (Kxauikua-z)sia  D0228MS
0aN 0aN 0an 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0aN 0aN oan 0aN 0anN 0aN oan BoyBri Jayia (AdoidosioioyD-Z)sie  20L28MS
0aN oan oan oan 0an 0aN 0aN oan oan oan 0aN 0aN 0aN oan oan o0an 0aN 0aN 0aN oan BBl Jauie (Auisoiolyo-g)sia  00LZ8MS
0an 0an 0an 0aN 0aN 0an 0aN 0an 0an 0aN 0aN 0an 0aN 0an 0an oan 0aN 0aN 0aN 0an GryBri aueLaW (AX0yIR0101UD-Z) SIF D0LZ8MS
0aN 0an 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0E UL 0an ByyBri suayiuelony (4) 0ZUsE  D0LZBMS
0aN oan oan oan 0an 0aN 0aN oan oan oan 0aN 0aN 0anN oan oan 0aN 0aN 0aN 0anN 0an Byl aualfiad (I'y'B) ozueg  D0.Z8MS
0aN 0aN 0an 0aN 0aN 0anN 0aN 0an 0aN 0an 0aN 0aN 0aN 0aN 0an 0an 0aN 9L dL 0L2°¥L 0aN ByyBri suayuelony (q) 02Uag  D02ZBMS
0an oan oan 0an 0an oan oan oan 0an 0an 0aN 0an 0an oan 0an 0an 0aN 0an 008 L oan ByyEri ualkd (e) ozusg  D0.Z8MS
0aN 0aN 0an 0aN 0aN 0anN 0aN 0aN 0aN 0aN 0aN 0anN 0aN 0an 0aN 0aN 0aN 0aN 0T9 UL 0aN Byy6ri ausoelyIUE () ZUBE  DOLZBMS
0aN 0aN 0an 0an oan 0aN 0aN 0aN 0an oan oan 0aN 0aN 0aN 0an oan oan 0aN 0an 0aN By6ri BUBDRIILY  D0LZBMS
0aN 0aN 0an 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0aN Byl aualylydeusay  00LZ8MS
0aN 0an 0an 0an 0an 0an 0aN 0an 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0aN 0aN oan ByyBri auaLiydeusoy  D02Z8MS
0an 0an 0an 0an 0aN 0an 0aN 0an 0an 0aN 0aN 0an 0aN 0an 0an oan 0aN 0an 0aN 0an Byl fouaydonIN-y  J02Z8MS
0aN 0an 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri SUIIUBONINY  D0LZ8MS
0an oan 0an 0an 0aN oan 0an oan 0an 0an 0aN oan 0an 0an 0an oan 0aN 0an 0an oan By6ri jouaydiANaIN-y  D0228MS
0aN 0aN 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0aN 0aN 0aN 0aN 0aN ByyBri Jausa [Auayd Auaydoiolyd-y - D0.28MS
0an oan oan 0an 0aN oan oan oan 0an 0an 0aN oan 0an oan oan 0an 0aN oan 0an oan ByyEri SUNIUBOIOND  D0LZ8MS
0aN 0aN 0an 0aN 0aN 0an 0aN 0aN 0aN 0aN 0aN 0an 0aN 0an 0an 0aN 0aN 0aN 0aN 0aN ByyBri 10uaUdIAIBWI-E-0I0UD-  D0LZBMS
0aN 0aN 0aN 0an oan 0aN 0aN 0aN 0aN o0an oan 0aN 0aN 0aN 0an oan oan 0aN 0aN 0aN GyyBri Jausa [Auayd Auaydowoig-y  00.28MS
0aN 0an 0an 0aN 0aN 0an 0aN 0aN 0aN 0aN 0aN 0an 0aN 0an 0aN oan 0aN 0anN 0aN 0aN Byl IouaydiAUiaw-z-0UIa -9y D0LZBMS
0aN 0an 0an 0an 0an 0an 0aN 0an 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri SUIIUEONINE  D0.Z8MS
0an 0an 0an 0an 0aN 0an 0an 0an 0an 0aN 0aN 0an 0aN 0an 0an oan 0aN 0an 0aN 0an GryBri UBGOIONIIA-E'E  D0LZBMS
0aN 0aN 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri louaydoniN-g  202Z8MS
0an oan 0an 0an 0aN oan 0an oan 0an 0an 0aN 0an 0an 0an 0an oan 0aN 0an 0an oan Byytrt SUIIUBONIN-C  D0LZEMS
0aN 0aN 0an 0an 0aN 0anN 0aN 0an 0aN 0aN 0aN 0anN 0aN 0aN 0an 0aN 0aN 0aN 0aN 0aN ByyBri 10UaUdIABINZ  D0LZBMS
oan oan oan 0an 0an oan oan oan 0an 0an 0aN oan 0an oan oan 0an 0aN oan 0an oan ByErl suseLIydeUANBNZ  D0LZ8MS
0aN 0aN 0an 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0aN 0aN 0aN ByyBri 10uaydoIo|yd-Z  D0LZ8BMS
0aN o0an oan oan 0an 0aN 0aN oan oan oan 0aN 0aN 0aN oan oan o0an 0aN 0aN 0aN oan BBl ausfeylydeuoIoyd-Z  D0LZ8MS
0an 0an 0an 0an 0aN 0an 0aN 0an 0an 0aN 0aN 0an 0aN 0an 0an 0aN 0aN 0aN 0aN 0an Byl 2UBNIOIONUIA-9'Z  D0LZBMS
0aN 0an 0an 0an 0an 0an 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri ausnjoloNUIaY'Z  D0LZBMS
0an 0an 0an 0an 0aN oan 0an 0an 0an 0an 0aN 0an 0an 0an 0an oan 0aN 0an 0an 0an By6ri fouaydouIa-v'z - 0L28MS
0aN 0aN 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri louaydiApaWIa-y'z  D0228MS
0an oan oan 0an 0aN oan 0an oan 0an 0an 0aN oan 0an 0an 0an oan 0aN 0an 0an oan By6ri jousydoIoyAIa-v'z  D0.28MS
0aN 0aN 0an 0aN 0aN 0anN 0aN 0aN 0aN 0aN 0aN 0anN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN ByyBri 10uaydoIOPUL-9'Y'Z  D0LZBMS
0aN 0aN 0aN 0aN 0aN 0anN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN 0aN BBl 10uBydoIOYOUL-G'Y'Z  D0LZ8MS
0aN 0aN 0an 0aN 0aN 0an 0aN 0an 0aN 0aN 0aN 0an 0aN 0aN 0aN oan 0aN 0anN 0aN oan BoyBri 2UAZUBQOIONDI-Y'T  DOLZEMS
0aN 0aN 0aN 0an oan 0aN 0aN 0aN 0aN oan oan 0aN 0aN 0aN 0an oan oan 0aN 0aN 0an GyyBri 3U8ZUBQOIOIYIIA-E'T  D0LZBMS
0an 0an 0an 0aN 0aN 0an 0aN 0an 0an 0aN 0aN 0an 0aN 0an 0an oan 0aN 0aN 0aN 0an BoyBri 2USZUBGOIONIIA-Z'T  D0LZEMS
0aN 0an 0an 0an 0aN 0an 0aN 0an 0an 0an 0aN 0anN 0aN 0an 0an 0an 0aN 0aN 0aN 0an ByyBri 2UBZUBQOIOIYRUL-Y'Z'T  D0LZBMS
€6 6 €6 6 6 6 6 €6 6 6 6 6 96 6 6 6 6 6 6 6 waosad gp-auaniol  H09ZBMS
011 80T 90T 90T 80T 20T 80T 10T S0t 101 0T 0T SoT S0t S0t S0T 10T SoT 10T ot Jusosad sueyBWoONOWOIqd  H09ZBMS
00T 0T 0T 0T 10T 86 00T 86 01 66 66 00T 00T 86 66 66 86 00T 0T 0T waosad auazuagolonjowoig-y - H09ZBMS
80T 0T £0T 20T ST €01 0T ot voT ot 00t 0T 20t 0T £0T 20t z01 0T 00T 0T waosad YP-BUBYIR0IONDIA-Z'T  HO9ZBMS

se1e601NS DOA

suun Sy POWeN
000Z/TT/L0  0002Z/TT/LO  000Z/TT/Z0  000Z/TT/Z0  000Z/TT/Z0  000Z/TL/Z0  000Z/TL/LO  000Z/TT/LO  000Z/TT/L0  000Z/TT/Z0  000Z/TT/Z0  000Z/TL/Z0  000Z/TL/LO  000Z/TT/LO  000Z/TT/L0  000Z/TT/L0  000Z/TT/Z0  000Z/TL/L0 0002/TT/L0 000Z/11/20  o%®d
€2 60L-€d6N T-060L-€d6N 2T B0L-EdBN T-080L-Ed6N 2T LOL-E6N T-0 LOLE6N €2 90L€d6N T-090L-€d6N €T GOL-EdBN T-0SOLEdBN EZHOL-EBN T-0YOLE6N 2T EOLEA6N T-0€0LEA6N €2 20LEdBN T-020L-EdBN EZ TOLEBN T-0TOLEA6N 2T 00L-EABN  T-000L-€d-6n ‘Al lduwes
602-€d-6N 602-€d°6N 802-€d-6N 802-€d-6N £02-84-6N L0L-€d6N 902-€d6N 902-€d-6N S02-€d-6N S02-€d-6N $0L-€4-6N $0L-€d-6N £02-€d-6N £02-€d-6N 202-€4-6N 20L-€d-6N T0L-€d-6N T0L-€d-6N 002-€4-6N 00/-£4-6n ‘Al uoneao]

sisAjeuy 1500 /uoirenfen3 buusauibus € puod 6 Iun ajqesedo
Bundwes z00z-a1d - SINSay [eanhfeuy sjdwes fewsoN
Tv3Iavl



€40 €39vd [eWION T-\sx'sa|qel v ddv\sajqe. [eonAfeuy v xipuaddy\oday [euid\wvd33 € d

[(qdd) uoyiq sad ped] Jay) sod sweiBosow - By/ri

[(wdd) uonw 1ad syed] 1o Jod swesBiw - By/Bu
‘S310N
ED L €6L 169 69 90L B el YL V8L 69L 597 197 V8L S9L B 297 L 687 L SLINN Hd HO SrO6MS
16 00T LL LL 08 1L 1L 19 18 S6 oTT €L 60T T0T 0T 26 85 99 60T 18 weosed vIp-ihuaydial  D0228MS
€01 6L 28 68 80T 56 06 83 €01 16 6 6 8 m 98 17 [ oL 6 8 waosad SP-lousud  D0.Z8MS
08 1L 8 8L 08 1L 69 99 08 1L 6 L 9L 1L 8L 65 SS 6% 08 19 wsosed Gp-auazZuUdqONIN  D0LZ8MS
8 68 s. 1 8 oL 89 99 6L oL €6 17 6 88 66 8 s o 66 €8 waosad louaydoionidz - 00.28MS
6 ot 68 88 6 6L 8L o 8 €6 60T 8 1t L0t 134 66 9 9 zot 6 wsosad iAuaydiqoioni4z - D02Z8MS
68 L 8 €8 98 L 17 99 28 28 10T 8L 2 69 2 9 9 29 08 65 waosad 10uaydoWOIAUL-9'Y'Z  D0LZBMS
se1eBoLINS DOAS
0aN oan oan oan oan 0aN 0an oan oan oan oan 0aN 0an oan oan oan oan 261 00LT ¥L oan Byybri suaikd  00LZ8MS
0aN oan oan oan oan 0aN 0aN oan oan oan oan 0aN 0aN oan oan oan oan 0aN 0aN oan wori 1ousUd  D0/Z8MS
04N 04N 0aN 0aN 0aN 04N 0aN 04N 0aN 0aN 0aN 04N 0aN 04N 0aN 0aN 0aN 04N 0.6 ¥L 04N BoyBr aualyueusyd  D0.Z8MS
0aN oan oan oan oan 0aN 0aN oan oan oan oan 0aN 0aN oan oan oan oan 0aN 0aN oan worl lousydolojyorluad  D0L28MS
0aN 04N 0anN 0aN 0anN 0aN 0aN 0aN 04N 0anN 0an 0aN 0aN 04N 0aN 0an 0an 0aN 0aN 0aN Boybrl BUSZUBQONIN  D0LZ8MS
0aN oan oan oan oan 0aN 0aN oan oan oan oan 0aN 0aN oan oan oan oan 0aN 0aN oan yyori aualeyudeN  D02Z8MS
0aN 04N 0aN 0aN 0anNn 0aN 0aN 0anN 0aN 0anN 0anNn 0aN 04N 0aN 0anN 0anNn 0aNn 0aN 04N 0anN Bo/6brl auiwejAuaydiposonIN-u  D0LZ8MS
0aN 0an 0an 0an 0an 0aN 0aN 0an 0an 0an 0an 0aN 0aN 0an 0an 0aN 0an 0aN 0aN 0an Bbr aujwelAdoid-U-1p-0SORIN-U  D0LZBMS
suun SIkeUY RN
000Z/TT/Z0  000Z/TT/Z0  000Z/TT/LO  000Z/TT/Z0  O000Z/TT/Z0  O00Z/TT/LO  000Z/TTZO  O000Z/TT/Z0  O00Z/TT/LO  O00Z/TT/LO  O000Z/TT/Z0  O00Z/TT/ZO  000Z/TL/LO  O00Z/TT/ZO  O00Z/TT/Z0  000Z/TT/LO  O000Z/TT/ZO  O000Z/TT/Z0  000Z/TT/Z0 0002/TT/20  ed
€2 60L6d-6N T-060L-€d6N 2-TBOLEd-6N T-080L€d6N 2T LOL-Ed6N T0L0L-Ed-6N €T 90LEd6N T-090L-Ed6N EZSOLEdBN T-0S0L€d-6N €T VOL-EdBN T-0YOL-Ed6N 2-TEOLEdBN T-0€0LEd6N EZ20L-Ed6N T-020L-€d6N €T TOLE6N T-0TOLE6N 2-T00L€d-6N T-000,-€d-6n I dldwes
60L-6d-6N 60,-6d-6N  80/-€d6N  BOLE€d-6N  LOL-Ed6N L0L-8d-6N 90L-6d-6N  90L-€d6N  SOL€d-6N  SOL-Ed6N  YOL-Ed6N  HOL-E€d-6N €0,-6d-6N  €0L-€d6N  20L€d-6N  ZOL-Ed6N T0L-6d-6N T0L-Ed-6N 00L-8d-6N 00,-gd-6n QI uoneso

Siskjeuy 1500 /uonenten BulisauiBu3 € puod 6 1UN a|qelado
Bundwes z00z-a1d - SINSay [eanhfeuy sjdwes fewsoN
Tv3Iavl



140 T 39vd [eWION Z-w\sIx'sa|qe v ddv\sa|qe L [eonAfeuy v xipuaddy\uoday [euid\v33 € puod\gdviiiH\d

sron won won ron von yron €50 N 8r'0N 590 N y5°0N vson Boy/Buwi SUIIUBONIN-Z  D0LZBMS
Zvron 6210N 8y1'0 N 9zT0N raai} LeT0N 910N zsToNn z9e'0 N €0£°0 N 662°0 N Boy/Bw lousuydiABN-Z  D0228MS
vTron §s0r 8yT'0N 8110 N 110N 821’0 N 9ST'0 N vTon 61E0 N 920N v9z0N Boy/Bu auafeylydeulAyon-g 00.4Z8MS
veron ztTon eTon TTon 60T0N zaton 9T 0N ceTonN 9zon 810N s1Zzo0N Boy/Buw louaydolo|yd-z 00.28MS
6210N aron SETON 60T°0 N oton 8IT'0N vrTon €ron 66T°0N 910N S9T°0 N B3y/6u suafeylydeuoIoD-Z  D0L28MS
yrToN eToN sTon sTToN €1T0N yZron 15T0N L£T0N 952°0 N vIZ0N 120N Boy/Buwi QUANIOIONMUI-9'Z  D0LZBMS
oT0N svToNn 910N 1€T0N 621'0N ZrTon €10N L8T0N €820 N Lgz0N veT0N Boy/Buw [uaNIOOMUId-Y'Z  D0LZ8MS
9€onNn €eon 8eon 6r'on 8ron eson roon 850N ron veon geon Boy/Bu louaydonuia-v'z 00.28MS
SETON zzron wron 85T 0N 9sT 0N T.T0N 8020 N 68T0N 820N 8gzoN gezon Boy/Buw JouaydiAyrawia-r'z 00.28MS
vrToN eron sTon Zrron vron yST0N 881°0 N ron €zeon 120N 1920 N B3y/bui jousydoloyaIa-+'z  D0LZ8MS
zzron Ton zron 210N 61T0N TET0N 65T°0N srTon vzzon 887°0 N S8T°0 N Boy/Buwi [0uaydoIoyOUL-9'Y'Z  D0LZBMS
880N 6vE'0 N €00 N €620 N 682°0 N L1180 N 18870 N 1s€0N 2090 N $05°0 N 867°0 N Boy/Buwi [0uaydoIOYOUL-G'Y'Z  D0LZBMS
8zTon SIToN €eToN seron €ron SETON s9T 0N sTon €scon zreon 60co0nNn Boy/Bu UdZUBGOIO|YI-+'T 00.28MS
L1Ton 9oTonN zzcron geTon T€T0N rrron S.T0N 6ST0N 9/zo0nNn TecoN 8zzonN Boy/Buw UdZUBOIO|YIA-E'T 00.28MS
LyT0N €€T0N €5T°0N 6v1'0N wron z91'0N 16T°0N 610N ¥62°0 N 9rzon €rZ0N B3y/6u 2UBZUBGOIOIYAIA-Z'T  DOLZEMS
veron zITon 6210 N 210N zron zeToN 19T°0N orTon zrZo0N ron s.ToNn Boy/Buwi 8UBZUBGOIOIYIUL-Y'Z'T  D0LZBMS
8 08 €6 usased XWOL 2808MS
00T 66 €0T usosad g0a 2808MS
T6C0 9TIC STN Bybrl 092T Jojoory 2808MS
60N 80N 60N Bybrl ¥SZT Jojoory 2808MS
gon ron sgon Boybrl 8YZT Jojory 2808MS
TN n TN Boy/6rt 2vZT JopoIyY 2808MS
Len €en gen Bx/6r 2€2T J0poly 2808MS
96N TSN 65N Bybrl 12T 10201 2808MS
TN n zTNn Bybrl 9T0T J0p0IY 2808MS
6 19 09 Jusosad XWOL  VI808MS
SL 0 65 jusased €00 VI808MS
£vIN 6zrNn 6vTN Bx/6r auaydexol  vT80BMS
zsTr zon s8Cr Bybrl lojyohxoueN  vT808MS
or'on won 8r'on Boy/6rt apixods JojyoeidsH  v1808MS
950 Ton zzor Bybrl JojyoerdeH  vT808MS
660N LTLe S9'E oybri auepiojyo-ewwred  yT808MS
£€z0n Zon vzon Bybrl (auepury) OHg-ewweb  y1808MS
€86 0 €66 0 zzorn Boy/6rt 8UOIBY UMPUT  YTBOBMS
szon €zon 9z'0nNn Bybrl apAysple uupus  YT80BMS
670N ron L1500 el uupu  YT808MS
6T0N ron zon By/6r areyINs UBYNSopUl  YI808MS
10N €Ton yTon Bybrl lluBynsopus  vI808MS
yTon zron 850 Bybrl |UeyNsopus  YT808MS
2900 6600 ETTC Boy/6rt uupRIa  VI808MS
£ron 6€0N sron Boybrl OHE-BleP  VI808MS
gzon Tzon v¥Z'orn By/6r OHE-B1Rq  VYT808MS
9ToN £LC ron Bybrl suepiojyo-eyde  vI808MS
8T0N ron 6T0N Bybrl OHg-eyde  vT808MS
zTon ron €T°0CN Byybrl PV VI808MS
e €10N e Boy/6rt 1aa-¥'v  v1808MS
18€C 16€C STV O Bx/6r 30a-v'v  VI808MS
iad V'L 18€C Bx/6r aaa-v'v. vI808mMs
ot SE sze Bx/6w pea T2rLMS
LT ¥4 Le gzzr 7'68 TYe 988 €za TeT g re vy Boy/Buw oUBSIY  YO90LMS
£68 667 160 Boy/Buwi €0TO9MS
€zn TZn gzrn By/bw 90T09IMS
9zr 9zr ¥vSce By/Buw 90T09IMS
BB 90TO0IMS
94 [} €88 Boy/Bw 90TO9MS
TIC 9€'0 TIC Boy/Buw €0TO9MS
gTon zron 6T°0C Bx/6w 90T09IMS
(4 T 8'89 BB 90T09IMS
suun akeuy [EIMET

2002/T€/S0  200Z/TE/SO  2O0Z/TE/SO  200Z/SO/E0  200Z/SO/E0  ZOOZ/SO/E0  Z00Z/SO/E0  ZOOZ/SO/E0  200Z/SO/E0  200Z/SO/E0  TOOZ/LT/OT  TO0Z/ZT/OT  TO0Z/LT/OT T00Z/ZT/OT  TO0Z/LT/OT T00Z/LT/OT TOOZ/LT/OT  200Z/9T/60  200Z/9T/60 :2¥ed
T00Z99.6N €00TY9L6N TOOTI9L6N ZO06S9L6N TO0BSIL6N TOOLS9LEN TO09SOL6N TOOSSILEN TOOESOL6N TOOZSILEN TOO0SOL6N TOO6Y9L6N TOOSYOL6N TOO9YILEN TOOSYIL6N 2OOVF9L6N TOOYYIL6N ZOOTOBLL6N TO0TOSL 6N ‘Al dldwes
299/-6N  T99/-6N  T99L6N  6S9L-6N 696N  1S9L-6N  9S9L6N  SS9L-6N  €SOL6N  2S9L-6N  0SOL6N  6V9L-6N  BYILBN  9¥9L-6N  SYILBN  ¥¥9L-BN  ¥hIL-6N 108L-6N T08/-6N QI UONEIOT

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado

s)nsay [eonAfeuy s|duwes [ewioN

¢vaavl




¥T 40 2 39vd [eWLON Z-W\s|x'sa|qel v ddv\sajqe L [eonfeuy” v xipuaddy\Loday [euli\vO33 € puod\a@4viliH\d
[(qdd) uoiq Jad ped] Jay| Jod sweiBosolw - By/6r

[(wdd) uoiw sad syred] Jay| Jad swel
:S3LON
86 S0T oTT 70T 6 16 86 18 10T 81T 20T Jusosad vIp-Auaydial  D0zz8MS
18 6 16 16 8 o8 8 8L 29 18 8L wwaosed Sp-ousud  D0/Z8MS
20T 60T vIT 68 28 88 a8 28 69 96 88 1usosad GP-8USZUBGONIN  O0LZ8MS
<8 26 €6 76 8 98 8 9L €9 88 8L usasad louaydolonid-z  00.28MS
68 86 10T 66 16 96 26 88 €L 10T €6 Jusosad Huaydiqolonid-z  00228MS
08 o8 26 06 98 26 98 6L 59 06 08 Jusosad JousydowoIquL-9'Y'z  D0.Z8MS
6270 0 €11 yizon §92°0 © 9210 ¢ 79270 © §95°0 © z1zor 9zzr L9 weon Boy/Buwi suaikd  o0Lz8MS
910N zeTon zsToN erTon yI'oN €5T°0 N 18T°0N ron s/zon 1€2°0N 8220 N Boy/Buwi |ouayd  D0.28MS
9120 0 92’9 ySTON Ton L0T°0 ¢ wror 6620 zron 1070 [ zzon B3y/Bu sualuRUaYd  D0LZ8MS
6.20N z5z0N 162°0 N veon veon £0n sron won 50N 8r’on won B5y/Bw jouaydoiojyorudd  D0LZ8MS
Zrron 6z10N 8yT'0N 0N 80T°0N 6TT0N e zeTon 952°0 N yIZ0N 11z0N B5y/Bw 8UBZUBGONIN  D0LZ8MS
SET0N zzron wion yIT0N ziron €zTon sTon L£T0N wzon £0z'0N ¥0Z'0 N Boy/Buwi suaelydeN  00/28MS
69T°0 N €5T°0N 9.T0N 1600 N 960°0 N S0T'0 N 8210 N 1ron 6620 N 152°0N zon Boy/Buw BuIWelAUaYdIPOSONIN-U  D02Z8MS
eYT0N 621°0N 6vT°0 N Z€T0N €T0N evTON SLT0N 85T°0N S62°0 N rzon yvz’0 N Boy/Buw suwre|fdoid-u-1p-0SONIN-U  D02Z8MS
Zrton 6210N 8y10N Lzron szTon LETON 89T°0 N zsTon vzon 2020 N 7020 N Boy/Bu auoloydos|  D0LZ8MS
65T°0N v0'E 99T°0 N 15T0N erT0N $9T°0 N zon 810N vroc S9'T 6120 N B3y/bu sualAd(po-g'z'T)oUBPUl  D0LZBMS
yrToN eron sTon zsT0N sTon S9T°0 N 1020 N €8T°0N 9zon 81Z'0N s1z0N Boy/Bw SUBUIB0IO|YOBXOH  D0/Z8MS
1EV°0N 6€0 N 6v7'0 N L0870 N $0€°0 N €€€°0 N 907°0 N 69€°0 N 9v9'0 N zrson v€5°0 N Boy/Bu 3UBIPEIUSAO[OA0IOYIBXEH  DOLZBMS
eYT0N 6210 N 6vT°0 N 29T°0N S9T°0 N 18T°0N 1220 N zon zzon 8220 N S2Z°0N Boy/Bw SUBIPEINGOIOJYIBXBH  DOLZBMS
SST0N von 2910 N 6210N zron 6£T°0 N ron ¥ST0N z9z0N zzon 11z0Nn B3y/6u 8UBZUBGOIONYIBXBH  D0LZ8MS
8510 N TL0rc S9T°0 N 8110 N 1ron 8210 N 95T°0 N zvTon Lrzon zezon 6zz0N B3y/bu aualonld  D0L28MS
6.£0 0 9zT ZrTon 1820 ¢ €ETO L L£20 0 wor 9570 [ 99T €€'G vzon Boy/Buw suaLiuRIONY  D0LZBMS
9rT'0N zeTon zsToN 2800 N 1800 N 68070 N 80T°0 N 8600 N S82°0 N 6£2°0 N 9€2°0 N Boy/Buw aleleyiyd Aylawid  D02Z8MS
LETON y2T0 N evTON 1600 N 600 N 6600 N SETO ron 82€0 N sizon 120N Boy/Bw areleyiyd Ayeid  00228MS
svToN 6950 € 15T°0N 91T N yIT0N szToN €510 N 6€T0N S82°0 N 6£2°0 N 9€2°0 N B3y/6u ueINOZUSAId  DOLZEMS
sTon 6v9°0 € L8T0N LET0N SETON 6vT'0N 870N S9T°0 N 6vZ0CN  6020CN 9020 N B5y/Bw susdeIylUE (Y'B) ZUBGID  DOLZBMS
szToNn €1T0N eron 1500 N 1500 N 9500 N 890°0 N 2900 N eon 152°0N 8vz0 N Boy/Buw arefeyiyd A100-U-10  D0LZ8MS
€5T°0 N 6€T°0 N oT’0N S0T'0 N $0T°0 N yIT0N 6€T°0 N 9zT'0N EVEON 182°0N €82°0 N Boy/Bui areleuydiAing-u-Ia  00228MS
29200 SL'S ySTON €LT0C 8TT0N ¥8T°0 © 6010 € yrToN YT ze €z0Nn Boy/Bw auashiyd  D0.Z8MS
6510 N T 9970 N €z1on 210N €ET0N 9700 ron 96270 N 8vZ'0 N svzon B3y/Bu arefeyyd |Azusq 1ing 00228MS
€T 6L7 €060 S6T0C £0C0 T 44 Sv2°0 0 ¥Z'Tan zTan 2zon Boy/Buw arereyiyd (IKxeuihyle-z)sia  00L28MS
gerorn  €ITOCN  TETOCN  S9T0N €9T°0N 6.T°0N 8120 N 86T°0N 1920 N 612°0N 91z0N Boy/Buw Jayia (Kdoudosiolod-2)sia  00LZ8MS
TETON 8IT'0N 9eT'0 N €zon Lzzon 6v2°0 N ¥0€°0 N 9sz0N szon TN 20Z°0 N Boy/Buw Jau1a (KyleoI0yD-2)sia  D0LZ8MS
v9T°0 N 8vT0N ron 6€T°0 N LETON sTon v8T°0 N 910N 9sz0N zezon 8220 N B5y/Buw sueliaW (AXOUNR0I01YD-Z) I8 D0LZEMS
zzron on Lzron 80€°0 N ¥0£°0 N vEE0 N Lor0n £o0n €on 520N 8rz0on B3y/bu |oyoofe [Azusg  D0.28MS
1820 vST e 6T 8y'on won 150N €90 N 50N 90N son 67'0N Boy/Bu poe 2I0ZUdg  D0LZ8MS
z91'0N €6 89T°0 N ¥9T°0 C 010N GETO 0 9vzo 620N 650 € €5T £0z°0N 65y/Buwi auayluelony () 0ZUsg  D0LZBMS
Ion 29T vToN y9T°0 C yeron  9eTorn  S9T0N sTon 9TL0 ST 2810 N Boy/Buw auajfiad (1'y') ozueg  D0LZBMS
12800 0L 8T0N 18T°0 0 farh yToC 29z0 ¢ 1STON Ay g0 902°0 N B5y/Bw auaylueiony) (q) 0zusE  DOLZBMS
zor s 9510 N 95T0 [ S0T'0 N yT0C €820 0 zron 6v6°0 [ svze 9ez'0 N B3y/bu aualkd (e) ozusg  D0.Z8MS
95T°0 N €5 z91'0N 120N zron zeTocn €€2°0 0 orTon VAZN N vz yizon Boy/Buw suaoRIIUE (B) 0ZU9E  D0LZ8MS
15T0N 7T 18T0N 1600 N 600 N 8600 N zTon 60T°0 N €620 N T6€0 0 erzon Boy/Buwi QUABIY  D0LZ8MS
evT0N €T0N 6vT°0 N €0T°0 N z0T'0N ZIToN 9€T'0 N faxh T2zoNn S8T°0 N €8T°0 N 6oy/Buw sualfupydeuasy  50Lz8MS
ZrTon 60,0 C 8yT0N zron 8TT0N €T0N 85T°0 N £YT0N €920 N zzon L1z°0N B5y/Bw auayydeuady  00/Z8MS
Lgon veon 6€0N zron zron oaron 950N 150N z90Nn zson 150N B5y/Bw JousydosN-y  D0LZ8MS
eron 8e0 N yron geon €g0n 9g0n ron ron 8on 90N 99'0 N Bsy/Bu UBONIN-Y  D0LZ8MS
sTon 9€T'0 N L1e 10T°0N Ton ron vET0N Teron 520N sTZ0N €120 N Boy/Buwi lousydiAdBN-y  00228MS
wIon 8210 N yToN 960°0 N 5600 N S0T'0 N 821°0 N oTTON 90€°0 N 952°0 N €52°0 N Boy/Bw Jauia [Auayd [Kuaydoiolyd-y  D0LZ8MS
L£8°0 N 950N /80N 670N 670N €50N 590N 650N szon 1Zon 1zon Boy/Bu BUIIUBOIOND-Y  D0LZBMS
r1on €€T0N €5T°0N €ToN zron yron ron sTon €g0n 8zon zon B5y/Bw loudydiApaw-g-010lUd-¥  D0LZBMS
65T°0 N yrIoN 99T°0 N zeron TeToNn zeTon 2910 N wron €rzon 82z'0N szzoNn Boy/Bw Jayia [Auayd |Kuaydowoig-y  D0LZ8MS
70N ron oaron zon zon 620N 9g'0 N zeon zson yron eron Boy/Buw jousydiAuiaw-z-0muIa -9 D0LZ8MS
82T N 9TTN yETN sron vron 8r’on 650N vs0N 190N 150N 150N Boy/Bw BUIIUBONIN-E  D0LZBMS
€280 N z620n 9g€'0 N 600N 600N 600N Ton Ton 8z0nN €zon €zon B3y/6u BUIPIZUBGOIOIYAIA-E'E  DOLZBMS
1€T0N 61T0N LET0N SET0N €€T0N ovT0N 8.10N 2910N €zo0n €610 0N 610N 65/6w louaydoN-Z  00/28MS

2002/TE/S0  200Z/TE/SO  200Z/TE/SO  2002Z/S0/€0  200Z/SO/E0  200Z/SO/E0  200Z/SO/E0  200Z/S0/€0  2002/S0/€0  2002/S0/€0  TO0Z/LT/OT  TO0Z/ZT/OT  TO0Z/LT/OT  TO0Z/LT/OT  TO0Z/LT/OT  TOOZ/LT/OT TO0Z/ZT/OT  2002/91/60  2002/9T/60 -¥ed
T00299/6N €00T99.6N TOOTIILEN 2Z006S9.6N TOO6S9L6N TOOLG9.6N TO09S9L6M TOOSSIL6N TOOESIL6N TO0ZSIL6N TOO0S9L6N TOO6YIL6N TOO8YIL6N TOO9Y9L6N TOOSKILE6N 200VY9L6M TOOY9L6N Z0OOTO8LL6N TO0TOSL.6N ‘Al dlduwes

299.-6N

199.-6N

1992-6N

6592-6N

6592-6N

1592-6N

9592-6N

§592-6N

€592-6N 259.-6N 0592-6N

6792-6N

8¥9.-6N

9¥92-6N SG792-6N 796N ¥92-6N 108.-6N 108.-6n Al UONEI0T

siskleuy 1500 juonenfea3 buusauibu3 € puod 6 1un a|qelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



140 € 39vd

[eWION Z-w\sIx'sa|qe} v ddv\sa|qe L [eondfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

sron 6€0N eron sr'on won zron zron 670N won 6€0N €€0n £0n zeon €ron zron vron Boy/Buwi SUIIUBONIN-Z  D0LZBMS
erTon €zTon SET'0N erTon 8210 N €610 N €€T0N ySTON 8210 N €zron €0T°0N 9170 N zoT0N SET0N zeTon 6610 N Boy/Bw lousuydiABN-Z  D0228MS
YET'O N STT0N 9210 N YET'O N zron SzT0N ragi} yrT0N zron sIToN 960°0 N 60T°0 N S60°0 N SETON zeToNn 8ET'0 N Boy/Buw suaeLIydeUAUIBN-Z  D0.Z8MS
rai} 80T°0 N 8IT0N rai} ZITon 9TTO N 9TTON YETON zIron 80T°0N 600N T0T°0N 680°0 N 8IT0N STT0N TZT0N Boy/Bw jouaydololyd-z  00.Z8MS
€zron 9010 N 9110 N €zron on SIT0N sITon €€T0N Ton 90T°0 N 880°0 N Ton 1800 N €z10Nn zron 9z1'0N B3y/6u suafeylydeuoIoD-Z  D0L28MS
eron zITon zeron eron 9TT0N 120N 1zron yron 9170 N zITon €600 N S0T°0N 2600 N LeT0N vETON wIon Boy/Buwi QUANIOIONMUI-9'Z  D0LZBMS
8yT'0N 8210 N yTON 8yT’oNn €eT0N 8€T°0 N 8ET'0N oT’0N €€T°0N 8zT'0N 90T°0 N zron soT’0N zsToN 8y1'0N 95T'0 N Boy/Buw [uaNIOOMUId-Y'Z  D0LZ8MS
sson won zs0n S50 N 670N 150N 150N 650N 6v°0 N won 6€0N sron 6€0 N yE0N veon SE0N Boy/Buw jousydonuId-¥'z  D0LZ8MS
8.T0N ySTON 89T°0 N 8.T0N 9ToN 99T°0 N 99T°0 N Z6T°0N 9T0N ySTON 8210 N SyToN rzron 8210 N szTon zeron B5y/Bw jousydiAulBWwIa-¥'z  00LZ8MS
9T0N 8ET'0 N zsT0N 9T0N 0N sTon sTon €L70N vr1on 8€T0N STT0N eTon yIToNn LETON €€T0N vron B3y/bui jousydoloyaIa-+'z  D0LZ8MS
9€T'0 N 8IT'0N 621°0N 9€T'0 N zzron Lzron zron 10N zzron 81T0N 8600 N TN 1600 N 9170 N €1T0N 6TT0N Boy/Buwi [0uaydoIoyOUL-9'Y'Z  D0LZBMS
1€€0 N S82°0 N €1€0N 1€€0N 962°0 N 80€°0 N 80€°0 N 1580 N 962°0 N S82°0 N 8620 N 692°0 N SETON L9870 N 85€°0 N LLg0N Boy/Buwi [0uaydoIOYOUL-G'Y'Z  D0LZBMS
wron zzron €ET'0 N wron 9210 N zeT0N zeToNn zsToN 9210 N zzron T0T°0N Y170 N Ton T2T0N 8TT°0N y2ToNn Boy/Buw [UBZURGOIOYAIA-Y'T  DOLZBMS
sTon 62T°0N ZvTon sTon YETON yron yToN Z9T0N YETO N 6210 N 80T°0 N zzron Loron TIT0N 6010 N yIT0N B5y/Bw 2UBZUBQOIOIYDIA-E'T  D0LZ8MS
69T°0N ovToN 910N 697°0N 15T0N 18T0N 8T0N z810N 15T0N orTon 12T0N L€T0N zron yToN 9€T'0 N yrT0N B3y/6u 2UBZUBGOIOIYAIA-Z'T  DOLZEMS
L£T0N 8IT'0N eTon L£T0N €zTon 8210 N 820N 8yT'oN €z1on 8IT’0N 6600 N TN 8600 N 8IT'0N SIT0N T2T0N Boy/Buwi 8UBZUBGOIOIYIUL-Y'Z'T  D0LZBMS
06 a8 08 08 28 10T 08 oTT $0T 96 06 06 s8 26 00T 88 usased XWOL 2808MS
26 98 €8 €0T 6L A €0T 6€T A 56 86 T 6 96 €07 26 usased g0a 2808MS
gLl €zn szn TeeT rzn 6'LTT 6°€ET 08 €80 TYC 60 0 reLe el zer ezr fan Byy/Bri 092T I0PO)Y  Z8OSMS
rtn lan 91N rtn TN 91N 9TN 81N s} lan zin rzn zTn 60N gon 60N 6oy/6rt YSZT 0oy 2808MS
n gon 60N n 60N 60N 6on n 60N 80N ron sTN ron gon ron 80N Boy/6ri 8YZTI0POIY  Z80BMS
ryn gen Trn ryn 6€N Trn Trn rvn 6€n 8eN TEN TN TEN n n TN Boy/6rt 2vZT JopoIyY 2808MS
vn ren 2 vn 9eN ren ren ern 9€N r'en 6N ron 8zn geN ren oen Boy/Bri 2€2T 1001y 2808MS
zzn 6TN 80z N zzn 86T N 90z N 90z N 8'€z N 86T N 61N 86T N 8'geN £sTN vsn zsn ssn 6oy/6rt TZZTI0PONY  Z808MS
szn ree ven szn zzn €zn €zn ren zzn zzn 81N Trn 81N TN n TN Boy/6rt 9T0T Jojory 2808MS
08 9L oL SL vL 76 19 8 98 1L o8 L €L €L 08 (7 1usosad XWOL  VI808MS
95 ore 8L es e v8°C is¢ 6vC o6 C osr 68r 9 vor 89 L5 99 98 jusased €00 VI808MS
98T N vETN IvIn 98T N 6€TN 62N 6zn 6€8 N 6€T N vETN vzen 92T N TIIN 9€T N gern 6€T N 6o/t euaydexol  vTI808MS
€on zon zon eorn zocn son son [atal 6zzr zocn von 69T ¢ 92T zr zon zon 6oy/6rt 101yOAXOIN  VTS08MS
son eron won son sron €60 N 8 892N sron eron 6L0¢0 von seon eron zron sron Boy/Bri apixoda JojyoeldoH  YT808MS
zron ron vroc 1200 on ¥9°0 0 €20N 8Lz r €00 ron 9ET Ton 1T0°C 70N 620C Tron Boy/6rt JojyoridoH  YT808MS
0TN erzr 0TN 6LEC 960N e SE'8L 857§ 2L6T z60N 856 9°ELT sy'LC 760 N 60N 960N Boy/6ri auepiojyD-ewwed  yI808MS
szon 10N gzon szon zzon oron or'on TS zzon 170N voz 0 zon 8T°0N zzon 1Z0N zzon 6oy/6rt (auepur]) OHg-ewwed  yI80BMS
€zon zon zzon €20n 1Zon eron eron szTN S8z zon €gon vLYT O S6ZC S80 0 zon 10N 6oy/6rt BUOJOY UUPUT  YTB0SMS
8z0N vzon e zr szon 150N 150N 99 r szon vzon v'on zzon zon yzon €zon szon Boy/Bri apAyaple ULPUT  VT80BMS
10N €500 610N 10N sT0N 880N STTC TN 810N 810N 1STC Lron sTon 870N ron 810N Byy/6ri uupuz  VI808MS
170N 810N 610N 170N 80N ) 8€°0 N N 810N 810N €o0n ron sTon 8T0N 810N 810N Boy/6ri alBYINs UBYNSOPUT  YTB0BMS
sTon £T0N yTON sTon yTON 820N 820N 80N yron €T0N zzon zron ron €T0N szor yTON Boy/Bri 11 UBYNSOPUT  YT808MS
sTon eron yTon ston €Ton 820N 820N 80N €T0N €Ton 1zon zron on €Ton eTon €Ton 6oy/6rt | UBJNSOPUT VT80BMS
S6°0 0 eron yTon sTon L18TC 97’85 €821 e ST eTon €0€ [ 66'02 vroc €T0N eToN €T0N Byy/Bri uupRId  YT808MS
won won yr°0n won eron 880N 880 N STZIC zron won er 1900 2 won ron zron Byy/6ri OHE-BIP  VI808MS
szon zzon yzon sz0N zzon won won 80°2T zzon zzon 52’6 zon 810N zzon 120N zzon Boy/6ri OHE-BIaq  VTB08MS
810N sTon 6L0°0 1eer 990 ¢ 910 8169 10'TS 18YT ¢ 6v'TC 20'8 ¥'98T ¢ 8LS [ eLor €zor 9ToN 6o/t auepiojyd-eyde  vIg08MS
zon ron 610N zon sTon gon £0n 9er 810N ron 890 0 9T0N vron ron ron 810N 6oy/6rt OHg-eude  vT808MS
€10N zron Zor €10N zron szon sz0n zron S9°0 0 zron vOT O 0N Ton zron 0N zron Byy/Bri PV V1808MS
90°€ [ €T0N sToN 168 6700 L€z 8E'LC STE LY C vroc 20'ST 8821 TSC s8T stee yToN Boy/6ri 10a-+'v  VI808MS
8TC 9Tl szon €9°€ [ 6,00 yO'TT O €6°L0 9522 © 95'TT €z0n 1921 9'62€ 66T [ fans 62T zs0¢c Boy/6ri 30a-¥'v  VI808MS
oTer lZats 852 €8'2T 69T O g'ay y1z8 €8T [ 86'8T [ ozer 62'L€ sYIT ¢ 8T'Se [ 69T € oTTC 500 Byy/6ri aaa-v'v  vI808MS
zsT €91 zo1 9L 98 2y S0T 281 T L'6 v'es 19T [r4 e 86T g9T B5y/Bw pea TZrIMS
ze 8T 8Tr 7' 6T LT 7T 9T TS z9 z 9z 7'z € v'e ze z 19 v 8 Boy/Buw oUBSIY  YO90LMS
80T 1474 or 0ET oy 62y 102 621 124 z9e 621 z6E 8 ras 6716 8.8 Boy/Buwi €0TO9MS
ren ezn 9zZn szn €zn rzn szn en rzn €zn 8T N TZN 8N zzn zzn vy an Boy/Bw €0TO9MS
rec zs 5’9 8y r 61T 6 9 9 e ) ot €5 re Y o e sve 8L Boy/Bw g0T09MS
BB 90TO0IMS
168 9gL8 La 988 6€T 8 (AR} riwa 869 10z 8 TeT g 568 91T 8 s} SoT 8 658 8.8 Boy/Bw 90TO9MS
§9°0 0 S50 0 eror TTC 850 z9 Lor Tc ET 8L0°C 9T 7T €71 zror sroc 580 Boy/Buw €0TO9MS
sTon roc €or oToCr S50 © 8200 9zor ron veor zs0r ST0C vE0 0 €200 yToC zron ze0r Boy/Bw €0TO9MS
43 01T £€e £ve SeT TET L'GL 7'6€ oze 80T 80L 7’85 209 zee 898 0zt Boy/Bw g0T09MS
suun aheuy [LIEN

2002/91/60 2002/9T/60 200Z/9T/60 2002/9T/60 <200Z/TE/SO 200Z/TE/SO  200Z/TE/SO  2O0Z/TE/SO  200Z/TE/SO0  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  2002/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO

?eq

200€08/6N TOOE08L6N E€0066..6N TO066..6N Z00699.6N TO0699.6N 2008996N TO0899L6M 200L99/6N TOOL99L6N E€00999.6N 2Z00999.6N TO0999.6N ZO0S99L6N TO0S99L6N 200Y9I9L6N TOOK9I9L6N ZOOE99L6N TOOEYIL6N 200299.6N Al djdwes

£082-6N £08.-6N 66.2-6N 66.2-6N 699.-6N

6992-6N

8992-6N

899/-6N

1992-6N

299.-6N

999/-6N

9992-6N

999.-6N

5992-6N

G992-6N

992-6N

#992-6N

€992-6N

€99.-6N

2992-6N

1@l uoneso

siskleuy 1500 juonenfea3 buusauibu3 € puod 6 1un a|qelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



140 ¥ 39vd

[eWION Z-w\sIx'sa|qe} v ddv\sa|qe L [eondfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

[(add) uoiq Jad wed] ssy Jad sweibouoiw - By/bri
[(wdd) uoiw sad syred] Jay| Jad swel

‘S310N
9T 09T Tt VT 80T 19T 6ET YT T 66 41 16 66 86 20T 20T ysosad yIp-Ausydial  D0.z8MS
LL 18 2L 18 2L 98 8 S8 18 18 18 €8 S8 88 06 06 wisosad Sp-lousuyd  D0.LZ8MS
TL 9L 99 YL 99 8L 9L 8L 08 8L LL SL 08 €0T oTT 60T dsd GP-8UBZUSGOMIN  D0LZ8MS
9L €8 €L 18 €L S8 28 98 98 08 08 18 €8 8 18 88 uadsad louaydoioni4-z 00.28MS
8L 68 LL 88 8L 18 18 €8 06 8L 18 28 8 88 16 €6 usosad Huaydiqoonid-z - D0.28MS
19 2L 19 2L 65 9L €L 0L 08 09 19 99 S9 GL €8 €8 ua01ad louaydowoquL-9'v'z  D0LZ8MS

8ET'0N 6TT°0CN €TonN 8ET'0CN veron €6'T [ 99€°0 [ 6Y1°0 CN sseor 6TT0N €8€0 [ etron veor S6T'0N 6T0N czon BB sualkd  D0.Z8MS
9ToN 8ET'0N sT0N 9T0N erTon 6vT'0 N 6vT0N eron erron 8ET'0N STT'oN €Ton vITon 8ET'0N SET0ON erron By/Bw louayd  D0.Z8MS
€ITon 600N 90T'0 N €rTon ToT 0N €190 C soTon Teron T0T0N 600N €Tor 1600 N voT°0 € vron LETON rrron Boy/Bu aualyueuayd 00.28MS
88€°0 N seeon L9€0N 88€°0 N 8re'0o N 29eonN 29e0n 810N 8ve'0 N geeon 620N SsTE0 N 9/z0Nn §s9z0N 8520 N zreon Bx/6w louaydouojyoeiuad  D0.Z8MS
veron L0T0N 170N veron ron 91T’ N 91T 0N YET'ON Tron 0T0N 6800 N To0T°0 N 8800 N SET0ON ceTon 6ET'0ON Bx/6w BUIZUBGOMIN  D0LZ8MS
6210 N TTron zzron 6210 N STToN zron cron 6ET'ON ST N Ton 2600 N voTon z¢600N 8Ton seron ceTon BB auseyydeN  00.28MS
mon 5600 N 010N mon 8600 N zoTon coton 8IT'0N 8600 N S60°0 N 600N 6800 N 800N moT0N L5T°0N s9T0N By/Bw auleAUBYdIPOSONIN-U  D0L2Z8MS
6vT0N 62T0N wron 6vToN vETON 6ET0N 6ETON 970N veET 0N 6cTon L0T0N zron 90T 0N 9eT0 N ceTon 6ET0N Boy/Bu aulwe|Adoid-u-1p-0SoNIN-U 00.28MS
erTon veron SET0N erTon 8zTon YET'0ON vETON vST0N 8zTonN veron €0T'0N 9TT'0 N czoron SET0ON ceTon 6ETON Bx/6w auoloydos|  D0.Z8MS
T.T0N rocn 970N rocn €sT0N 6ST°0 CN 6ST°0CN ¥81°0 CN €5T°0 N vron €ron 6ET'0 N 1eron 8T°0N 8rT'oN gsToON Bx/6w auakd(po-g‘Z'TIoudpUl  D0LZ8MS
ziron syTonN €970 N ziron vsTON 9ToN 9T 0N 98T°'0 N ysToN 8yTon veron vron ccron LET'ON eeTon yion By/Bw QUBLIS0I0JYIBXSH  D0LZ8MS
8vE'0 N gon 8zeon 8vE0 N Teon veeon veeon seon TIeon gon seon z8zon veon won 66€°0 N cron By/Bw 3UdIPeIUBdO[IAD0IOYIBXOH  D0LZBMS
68T0N e9Ton 8.T0N 68T0N 69T°0N 9.T0N 910N €ocon 69T0N €9Ton 9eT0N esTon vETON 9eT0 N ceTon 6ET0N Boy/Bu 3UBIPEINQOIO|YIBXSH 00.28MS
arTonN 9cron 8ET'0ON orToN €Ton 9ET'0 N 9ET'0 N 25T0N €Ton 9zTron s0T'oN 8TT'0N voT0N 8yT'oN wrTon 1sT0N Bx/6w BUIZUBQOIO|YOeXdH  D0LZ8MS
€ETON STIToN 9zToN €eETON zron veron veron vrTon zron gITon 9600 N 80T°0 N G600 N sTon vron vSTON Bx/6w aualonid  D0.Z8MS
yITon 8600 N 80T°'0 N yITon zoTon 80T seeor €ron SIToC 8600 N zreor 2600 N vseor 621'0N 9zTon €eT0N By/Bw suayuelonid  00LZ8MS
2600 N 800N 800N 2600 N €800 N 9800 N 9800 N Ton €800 N 800N 9900 N s.00N 9900 N 6ET'0N SET0N erron By/Bw areeyiyd Aylswid  D0LZ8MS
eoTon 6800 N 8600 N eoTon €600 N 9600 N 9600 N ron €600 N 6800 N 200N ¥80°0 N v.00N eTron Leron €eToN By/Bw arefeyiyd el 00LZ8MS
TETON €ITon veron TETON 217100 zzron zzron wron pARA ] eTTon 600 N 9010 N €600 N 8ET'0N SET0N crron Bx/6w ueinjozusqid - D0.Z8MS
SST0N YET'0OCN yrocn gsT0rN 6€T°0CN SYT0CN SpTorn 91°0CN 6ET°0 LN vET0CN ztrocrn 9zrorn ITorn erTon 6ET'0ON avT'oN Bx/6w auadeiue (U'B) ZUBQIA  D0LZBMS
8500 N soorn §50°0 N 8500 N zs00n ¥50°0 £N 500 €N €90°0 N 2500 N soon cro'on Lvoon woon 6TT°'0N 9TT'0 N ccron By/Bw arefeyiyd 1400-u-1a  00LZ8MS
6TT0N zoTon ztrron 6TT0N 90T'0N vIT0oC ron 8crTon 90T°0 N coron 5800 N 9600 N 800 N arT'oN 760 6vT'0N By/bw areeyiydiAing-u-la  00.Z8MS
9ET0N 1Tocn 8zT10N 9eTocrN zzcron 6180 C gzrorn arTocrn ceTor 1T N oveor mon SST'0 0 wron LETON rrTon B>y/Bw auaskiyd 00.28MS
910 C VET0 O TETON 6ET0CN veron 621°0 N 6zr’ocrn 6¥1°0 CN vZrocrn zron Ton ztron 6600 N 18T0N 69V GsT0N Bx/6w arereyyd Azuaq i D0L28MS

SLT 8€0 [ 8210 N €0 zeron 9ET [ zrocen 8.v0r 9€zor 1Ton 090 mon 600N B8EE0O [ T0'S 9or Boy/Buw aereyyd (Axaulhyle-z)sid  00.28MS
810N 910N 910N 870N 910N v.T0N v.T0N Tozon 910N 910N veETON 510N eeTon 6TT°0CN 9IT 0N czrocrn By/Bw Jaya (1Adoidosioioyd-z)sl  00LZ8MS
9zonN Sezon azon 9zon eezon erzon eveon 820N €ezon geeon 8T0N TTeon &8T'0N veron Teron 8zToNn Boy/Bu Jaypa (iAyraoiolyd-z)sia 00L28MS
L8T0N SeETON 8y 0N L8T0N wron 9T 0N arToN 69T°0N wron GETON eITon zron zrron ssToN 2sTon 65T0N Boy/Bw aueliaw (Axoya010jyd-z) sig 00.28MS
8re'0 N gon 62€°0N 8re'0 N zIeon seeon Gzeon 9.£0N zteon gon gzon €8z0N 8rzon STT0N €TT0N 811’0 N Bx/6w [0y0d[e [AZUdE  D0LZ8MS
¥s0N 9on son ¥s0N 8r'0Nn son ser 68 ver aron 6€0N yron 8€0N cron 6SCC eLer Boy/Buw pioedlozusg  00LZ8MS
zzron soT'ocn sTToO N zzrocrn 60T°0 N T9€°0C vIrorn zeTorn 60T°0 N SoT'0 N Lzror 6600 £N 2800 CN €ST0N sTon 5T°0N Boy/B auayjueiony (§) 0zUsg  D0LZBMS
wion ccrorcn verocrn wrorn Lerocn ceTorn cerorn csrocn Lzrorn cerorn €sc0r sITocn Tororcn veET0ON TeT0N 8eT0N Boy/Bu auajfiad (1'y'6) ozueg 00.28MS
vTron gerorn veTocrn crrorn lzzrocen 6580 © 6ST°0 O egsrorn 020 gerorn vveo r sITocrn 6vT°0 0 9T 0N 9T oN 89T°0 N B>y/Bw auayuesony (q) ozuag 00.28MS
zron €0T°o N €TTo rn zrorn LoT'ocn 9es0 0 zIrocn 621°0CN Lororn €oT’orn 9020 C 1600 CN ¥60°0 rron 6ET0N avT'oN Bx/6w aualkd (e) ozuag  D0LZ8MS
LETON 8TT°'0CN €TonN LET'OCN €zron G950 0 6v1°0 € 8yT°0 N gzrorn 8TIT 0N 6TT0C Tron 8600 N 8yT'on vron 1sToN BB sudgelyiue (e) 0zudg  D0LZ8MS
zoton 8800 N 600N zoTon 2600 N 1600 C 682°0 € eror zeor 8800 N v.00N €800 N eLo00n erron vron vron By/Bw BUITBIPUY  D0LZBMS
91T 0N ToNn Ton 91T 0N 0T’ 0N 80T°0N 80T 0N seron 0T 0N Ton 7800 N 600 N €8oon 9ET0 N geTon vron Boy/Bu auajAyydeusoy 00.28MS
GETON 27T0N 820N GETON Teron 9zTonN 9zTon 9T oN 1zron 2170 N 600N mon 9600 N SETON T€T0N 8ET0N Boy/Bw auayiydeuady 00.28MS
8y'on mwon sy'on 8r'on eron Ssr'on Sr'on zson eron mwon veon 6€0N €0 N 9€0N seo0n g0n Bx/6w louaydoniN-y  00LZ8MS
0N z€on seon g0n veon seon se0Nn von veon z€on zon gon zon ron 60N mwon Byy/Bw UEONIN-y  D0LZ8MS
yIToNn 6600 N 80T'0 N yIToNn €0T'0N L0ToN Loton €ron €oTon 6600 N 2800 N €600 N 800N erron 6ET0N orT’'on By/Bw louaydiAydN-y  00LZ8MS
60T0N 7600 N eoTon 60T°0N 8600 N coTon coton 81T 0N 8600 N 600 N 8.00N 6800 N 800N veTon IeT0N 8eT0N Boy/B Jaypa |Auayd |Auaydoioyd-i 00.28MS
8550 N 870N 8z50N 8550 N son TZson 250N 2090N son 870N Toron €50 N 680N 6.0 N s.zon sI8'0N Bx/6w duliueoIoyDd-¥  D0.Z8MS
zvTon zeron YET'ON vron Zron 2eTon ZeTon €ST'0N zron zeron coTon STT0N 1oT0N 6ET'0N 9ET'0 N erTon Bx/6w louaydiAupaw-g-010lyd-¥  D0LZ8MS
8ET'0N 61T'0N TETON 8ET'0N veron 62T°0N 6cT0N 6vT°'0N veron 6TT0N 6600 N erron 8600 N 1sT0N yTon gsToON By/Bw Jaupe jAusyd Ausydowoig-y  00.Z8MS
gon 9zon 620N gon zon 8zonNn 8zonNn eeon zon 9zon ccon scon con cron won eron By/Bw JouaydiAyiow-z-oMuIa -9'y  D0LZ8MS
son vron 8r'onN son sron von won vson Sron vron 9€gon won 9go0N N 6TTN SN Boy/Bw auljueonIN-€ 00.28MS
600N ¥80°0 €N 2600 N 2600 0N 800N 1600 CN 160°0 CN S0T°0 N 800N 800 N 00n 600N 6900 N L0E0N 6620 N sTE0N Bx/6w AUIPIZUBGOIOIYIIA-E'E  DOLZBMS
2s10N 2eT0N PrTon 2sT0N LET0N zrTron vTon ¥9T°0N LETON 2ET0N Ton veron 80T0N seron Teron 82T0N Bx/6w 10usydonIN-Z  D0.28MS

2002/91/60 2002/9T/60 200Z/9T/60 2002/9T/60 200Z/TE/SO
200€0826N TOOE08.6N €0066L.6N TO066..6N 200699.6N

£082-6N

£08.-6N

66.2-6N

66.2-6N

699.-6N

2002/T€/S0  200Z/TE/SO  200Z/TE/SO  2002/TE/S0  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  2002/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO  200Z/TE/SO

TO0699/6N 200899/6N TO08I9L6N Z00L99.6N TOOL99L6N E00999.6N Z00999.6N TO099926M 200S99L6N TOOSI9L6N 200¥99L6N TOOYIILEN ZOOEYIL6N TOOEIVLEN 200Z99.6N :dI djdwes

6992-6N

8992-6N

899/-6N

1992-6N

299.-6N

999/-6N

9992-6N

999.-6N

5992-6N

G992-6N

992-6N

#992-6N

€992-6N

€99.-6N

2992-6N

1@l uoneso

siskleuy 1500 juonenfea3 buusauibu3 € puod 6 1un a|qelado

sjnsay [eaphfeuy ajdwes fewioN

v Inavl



140 §39vd [eUWLON Z-W\s|x'sa|qel v ddw\sajqe L [eonAfeuy v xipuaddy\iioday [eulf\yO33 € puod\a4viiH\:d
Boy/Bw SUIIUBONIN-Z  D0LZBMS
Boy/Bw lousydiAydIN-Z  D0LZ8MS
Boy/Bu suselIydeulAyIBN-Z  D0LZ8MS
Boy/Bu louaydoiolyd-z  D0.Z8MS
Boy/Bu auaelIydeuoIolD-Z  D0LZBMS
Boy/Bu QUANIOIONMUI-9'Z  D0LZBMS
Boy/Buw [uaNIOOMUId-Y'Z  D0LZ8MS
Boy/Bw lousydonuia-v'z  00LZ8MS
B>y/Bw jouaydifuylBwIa-v'z  D0.28MS
Boy/Bu louaydoioydIa-¥'z  D0.Z8MS
Boy/Buw 10uaydoIOYOUL-9'Y'Z  D0LZ8MS
Boy/Buw [ouaydoIojyoUL-S'¥'Z  D0LZ8MS
Byy/Buw aUdZUBGOIOIYIIA-¥'T  D0LZBMS
Boy/Bu BUAZUBQOIOIYDIA-E'T  D0LZBMS
Boy/Bu 2UAZUBQOIOIYDIAZT  D0LZBMS
Boy/Buw BUAZUBGOIOIYOUL-Y'Z'T  DOLZBMS

juaolad XWOL 2808MS
Jusosad g0a 2808MS
Byy/Bri 09ZT 0OV Z8OSMS
Byy/Bri YSZT 0oy 2808MS
Byy/6ri 8YZTI0PONY  Z8OSMS
Boy/6ri ZveT JopoIy 2808MS
Boy/Bri 2€2T 1001y 2808MS
Byy/Bri TZZT 10ROV Z80BMS
Byy/Bri 9T0T Jojory 2808MS
juaolad XWNOL V1808MS
juaolad g0a V1808MS
By/6r auaydexol  VYT808MS
Boy/6ri 101yOAXOIN  VTS08MS
Byy/6ri apixoda JojyoeldaH  YT808MS
Byy/Bri JojyoridoH  YT808MS
By6ri aueplojyo-ewwed  YI808MS
Boy/6rl (suepur) OHg-ewwed  yT808MS
Byy/6ri au01ey uupuz V1808MS
Byy/6ri apAysple uupu3  YT808MS
Byy/6r uupug VI808MS
Boy/bri alBYINs UBYNSOPUT  YTB0BMS
Byy/bri 1 UBJINSOPUT YTB0BMS
Byy/Bri | UBJINSOPUT YT80BMS
Byy/Bri uupRId  YT808MS
Byy/6ri OHE®BIBP  VI80BMS
Boy/6ri OHE-BIaq  VTB08MS
By/6r auepiojyd-eyde  yI808MS
Byy/Bri OHg-eude  vT808MS
Byy/6ri PV V1808MS
Boy/6ri 10a-¥'v  v1808MS
Boy/6ri 30a-¥'v  VI808MS
Byy/6ri aaa-v'v - vIsoems
Boy/Bu peal TZrIMS
. . . . . . . . . . . . . - Z " v vL 8z s Boy/Bu oIS Y090LMS
Tor ger 9'9TT 6T zIC g9 s Iy 9 4 99 7’9 ze 89 % Ty Py H0T0OMS
Bxy/6w d0TOIMS
By/6w g0T0IMS
By/6w g0T0IMS
0706 8 Boy/Bu 90TO9MS
Boy/Buw €0TO9MS
Bxy/bw d0TOIMS
6y/6w 90T0IMS
suun a)Afeuy POy

2002/02/60 2002/€2/60 2002/€2/60 2002/90/2T 2002/02/60 2002/02/60 <2002/LT/60 200Z/LT/60 2002/LT/60 <200Z/LT/60 200Z/LT/60 <002/LT/60 200Z/LT/60 <200Z/LT/60 <200Z/LT/60 2002/LT/60 <200Z/9T/60 2002/9T/60 <2002/9T/60 200Z/9T/60 ”m:m““_a_:w
T0002826N 2008T8L6N TO08T8L6N 900.T8.6N 200.T8L6N TOOLTBL6N €009T8.6N TO09T8LE6N 200ST8L6N TOOST8L6N <ZOOETBL6N TOOET8L6N 200ZT8L6N TOOZT8L6N €00TT8L6N TOOTIBL6N 200808.6N TO0808L6N 200.08.6N TO0LO8LEN .n__ c_o_ mow
0282-6N 818.-6N 8182-6N 1182-6N 2182-6N 1182-6N 9182-6N 9182-6N G182-6N GT8.-6N €182-6N €182-6N 218.-6N 2182-6N T182-6N T18L-6N 8082-6N 808.-6N 208.-6N £08/-6n ‘Al uohed0T

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



¥T 40 9 39vd [WLION Z-W\SIx'Sa|qe} v ddw\sajqe L [eankfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

[(add) uoiq Jad wed] ssy Jad sweibouoiw - By/bri
[(wdd) uoiw sad syred] Jay| Jad swel

:S3LON
wasad yIp-Ausydial  D0.z8MS
JUERIEN] Sp-jouayd 20L28Ms
Jusosed GP-OUSZUBGONIN  D0/Z8MS
Jusosed louaydoioni4-z  D0LZ8MS
wadsed Huaydiqoonid-z - 02z8MS
Jusosad louaydowoIqui-9'v'z  D0LZ8MS
BB sualkd  00.Z8MS
Boy/Buw |ouayd  D0.28MS
B3/ aualylueuayd  D0LZ8MS
B5y/Bu jousydolojyorluad  00228MS
By QUAZUBGONIN  DOLZBMS
BB sualeyiydeN  D0.28MS
By/bw auiweAusydiposoniN-U  D0LZ8MS
Boy/Bw aulwelfdoud-u-1p-0sonIN-u 20.28MS
Byy/Bu auosoydos|  D0/Z8MS
B/ sualkd(po-g'z'T)ouspul  D0.Z8MS
B3/ SUBUIB0IO|YOBXOH  D0/Z8MS
Byy/Bw auaipejuado|okooiojyoexsH 00.28MS
By SUBIPEINGOIOIYIBXBH  D0LZBMS
mv_\mE auazuaqoiojydexaH D0.28MS
BB aualonld  D0L28MS
BB auaylueionld  D0LZBMS
Byy/BL areeyiyd Aylswid  D0LZ8MS
Byy/Bw arefeyiyd el 00LZ8MS
Byy/bw ueINOZUSAId  DOLZEMS
Byy/bw auadeiue (U'B) ZUBQIA  D0LZBMS
Byy/Bu arefeyiyd 1400-u-1a  00LZ8MS
o ereeyydifing-u-1d - 00LZ8MS
Byy/Bw auashiyd  D0.Z8MS
Byy/bw arereyiyd |Azusq Aing 002Z8MS
BB arereyiyd (IKxeuihyle-z)sia  00L28MS
Bx/6w Jaya (1Adoidosioioyd-z)sl  00LZ8MS
B/ Jaya (IAyleoioyd-z)sl  00LZ8MS
By/bw aueylaw (Axoyle010|yd-z) sl D0.Z8MS
Byy/Bu |oyoofe [Azusg  D0.28MS
B3/ poe 2I0ZUdg  D0LZ8MS
BB auayjueiony (§) 0zUsg  D0LZBMS
Boy/Bw auajfiad (1'y') ozueg  D0LZBMS
Bx/6w suaipuesonyy (q) ozueg  D0LZ8MS
BB aualAd (e) ozuag D0.Z8MS
By/bw auaoelyIUe () 0ZUBY  D0LZ8MS
By/Buw SUBJRILILY  D0LZBMS
Byy/Bu ausluydeusdy  90Lz8MS
[ auayydeuasy 00.28MS
Byy/Bu louaydonN-y  D0228MS
BB UBONIN-y  D0LZ8MS
Boy/Buw lousydiAdBN-y  00228MS
B3/ Jaypa |Auayd Ausydoiolyd-y  00.Z8MS
Byy/Bu aul|iueoIolyYD-¥ 00.28MS
BB loudydiApaw-g-010lUd-¥  D0LZBMS
o Jaupe jAusyd Ausydowoig-y  00.Z8MS
BB JouaydiAyiow-z-oMuIa -9'y  D0LZ8MS
BB SUIIUBONIN-E  DOLZBMS
B5y/Bu BUIPIZUBGOIOIYAIA-E'E  DOLZBMS
Byy/Bu 1ousydolIN-Z  D0/2Z8MS

2002/02/60 200Z/€2/60 2002/€2/60 2002/90/2T 2002Z/02/60 2002/02/60 200Z/LT/60 200Z/LT/60 Z002/LT/60 200Z/LT/60 200Z/LT/60 200Z/LT/60 200Z/LT/60 2002/LT/60 200Z/LT/60 200Z/LT/60 200Z/9T/60 200Z/9T/60 2002/9T/60 200Z/9T/60 -9¥ed
100028/6N 2008T8L6N TOOBT8L6N 900LT8L6N Z00LT8L6N TOOLTSLEN €009T8L6N TOO9TBL6M ZO0ST8L6N TOOST8L6N ZOOET8L6N TOOETSLEN Z00ZISLEN TOOZISLEN €00TT8L6N TOOTTSL6M 200808L6N TO080BL6N Z00L08.6N T00,08.6N I dldwes
0282-6N 818.-6N 8182-6N 1182-6N 2182-6N 1182-6N 9182-6N 9182-6N G182-6N GT8.-6N €182-6N €182-6N 218.-6N 2182-6N T182-6N T18L-6N 8082-6N 808.-6N 208.-6N £08/-6n ‘Al uohed0T

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



1 40 2 39vd [eWION Z-w\sIx'sa|qe} v ddv\sa|qe L [eondfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

/b SUIIUBONIN-Z  D0LZBMS
Boy/Buw lousydifpon-z - 00228MS
By/Bw auspelydeulAylsN-z  D0LZ8MS
Boy/Bu louaydoiolyd-z  D0.Z8MS
Boy/Bu auaelIydeuoIolD-Z  D0LZBMS
Boy/Bu QUANIOIONMUI-9'Z  D0LZBMS
Boy/Buw [uaNIOOMUId-Y'Z  D0LZ8MS
Boy/Bw lousydonuia-v'z  00LZ8MS
B>y/Bw jouaydifuylBwIa-v'z  D0.28MS
Boy/Bu louaydoioydIa-¥'z  D0.Z8MS
Boy/Buw 10uaydoIOYOUL-9'Y'Z  D0LZ8MS
Boy/Buw [ouaydoIojyoUL-S'¥'Z  D0LZ8MS
Byy/Buw aUdZUBGOIOIYIIA-¥'T  D0LZBMS
Boy/Bu BUAZUBQOIOIYDIA-E'T  D0LZBMS
Byy/bw 2UAZUBQOIOIYDIAZT  D0LZBMS
Boy/Buw BUAZUBGOIOIYOUL-Y'Z'T  DOLZBMS

juaolad XWOL 2808MS
Jusosad g0a 2808MS
Byy/Bri 09ZT 0OV Z8OSMS
Byy/Bri 52T Jopoly 2808MS
Boy/Bri 8YZTI0POIY  Z80BMS
Boy/Bri ZveT JopoIy 2808MS
Boy/Bri 2€2T 1001y 2808MS
Byy/Bri TZZT 10ROV Z80BMS
Byy/Bri 9T0T J0j0IY 2808MS
juaolad XWNOL V1808MS
juaolad g0a V1808MS
By/6r auaydexol  VYT808MS
Boy/6ri 10UOAXOUIBN  VT808MS
Byy/6ri apixoda JojyoeldaH  YT808MS
Boy/Bri JojyoridoH  YT808MS
By6ri aueplojyo-ewwed  YI808MS
Boy/6rl (suepur) OHg-ewwed  yT808MS
Byy/6ri au01ey uupuz V1808MS
Byy/6ri apAysple uupu3  YT808MS
Byy/6r uupug VI808MS
Boy/bri leYNs UBYNSOPUT  YTBOBMS
Byy/bri 1 UBJINSOPUT YTB0BMS
Byy/Bri | UBJINSOPUT YT80BMS
Byy/Bri uupRIa  VI808MS
Boy/Bri OHE®BIBP  VI80BMS
Boy/6ri OHE-BIaq  VTB08MS
By/6r auepiojyd-eyde  yI808MS
Byy/Bri OHg-eude  vT808MS
Byy/6ri PV VI808MS
Boy/Bri 1aa-v'v  v1808MS
Boy/6ri 30a-v'v  VYI808MS
Byy/6ri aaa-v'v - vIsoems
Boy/Bu peal TZrIMS
: . : - = . . . . . . . . - 7 i 9zr €80 6zr 99r Boy/bwi olssIY Y090LMS
€6 v'SeC gon zz €zr zer fady v'e g€ 9 C 8T rse 9€ 62T zz zere Py H0T0OMS
Bxy/6w d0TOIMS
By/6w g0T0IMS
0v09 8 BB 90T09MS
Boy/Buw 90TO9MS
Boy/Buw €0TO9MS
Bxy/bw d0TOIMS
6y/6w 90T0IMS
suun a1heuy POy

2002/02/60 2002/02/60 2002/02/60 2002/02/60 <2002/02/60 2002/02/60 2002/02/60 2002/02/60 2002/02/60 <200Z/02/60 2002/02/60 <002/02/60 2002/02/60 <€002/02/60 <2002/90/CT 2002/02/60 <2002/02/60 2002/02/60 2002/02/60 2002/02/60 ”m:m““_a e
200T€826N TOOTEBL6N 2Z0O00E8L6N TOOOEBLBN 200828.6N TO08Z8L6N 200.28.6N TO0.Z8L6N €00928.6N T009Z8.6N <200SZ86N T00SZ8L6N 200EZ8L6N TOOEZB8L6N 900228L6N 2002Z8L6N T00ZZ8L6N 200TZ8L6N TO0TZ8L6N Z000Z8LEN .n__ c_o:mow
T€8L-6N T€8.-6N 0€82-6N 0€8.-6N 828.-6N 8282-6N 128.-6N 128.-6N 9282-6N 928.-6N §28.-6N G282-6N €28.-6N £282-6N 228.-6N 228L-6N 228L-6N 128.-6N 128.-6N 0z8/-6n Al uo! 1

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



¥T 40 8 39vd [WLION Z-W\SIx'Sa|qe} v ddw\sajqe L [eankfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

[(add) uoiq Jad wed] ssy Jad sweibouoiw - By/bri
[(wdd) uoiw sad syred] Jay| Jad swel

:S3LON
wasad yIp-Ausydial  D0.z8MS
JUERIEN] Sp-jouayd 20L28Ms
Jusosed GP-OUSZUBGONIN  D0/Z8MS
Jusosed louaydoioni4-z  D0LZ8MS
wadsed Huaydiqoonid-z - 02z8MS
Jusosad louaydowoIqui-9'v'z  D0LZ8MS
BB sualkd  00.Z8MS
Boy/Buw |ouayd  D0.28MS
B3/ aualylueuayd  D0LZ8MS
B5y/Bu jousydolojyorluad  00228MS
By QUAZUBGONIN  DOLZBMS
BB sualeyiydeN  D0.28MS
By/bw auiweAusydiposoniN-U  D0LZ8MS
Boy/Bw aulwelfdoud-u-1p-0sonIN-u 20.28MS
Byy/Bu auosoydos|  D0/Z8MS
B/ sualkd(po-g'z'T)ouspul  D0.Z8MS
B3/ SUBUIB0IO|YOBXOH  D0/Z8MS
Byy/Bw auaipejuado|okooiojyoexsH 00.28MS
By SUBIPEINGOIOIYIBXBH  D0LZBMS
mv_\mE auazuaqoiojydexaH D0.28MS
BB aualonld  D0L28MS
BB auaylueionld  D0LZBMS
Byy/BL areeyiyd Aylswid  D0LZ8MS
Byy/Bw arefeyiyd el 00LZ8MS
Byy/bw ueINOZUSAId  DOLZEMS
Byy/bw auadeiue (U'B) ZUBQIA  D0LZBMS
Byy/Bu arefeyiyd 1400-u-1a  00LZ8MS
o ereeyydifing-u-1d - 00LZ8MS
Byy/Bw auashiyd  D0.Z8MS
Byy/bw arereyiyd |Azusq Aing 002Z8MS
BB arereyiyd (IKxeuihyle-z)sia  00L28MS
Bx/6w Jaya (1Adoidosioioyd-z)sl  00LZ8MS
B/ Jaya (IAyleoioyd-z)sl  00LZ8MS
By/bw aueylaw (Axoyle010|yd-z) sl D0.Z8MS
Byy/Bu |oyoofe [Azusg  D0.28MS
B3/ poe 2I0ZUdg  D0LZ8MS
BB auayjueiony (§) 0zUsg  D0LZBMS
Boy/Bw auajfiad (1'y') ozueg  D0LZBMS
Bx/6w suaipuesonyy (q) ozueg  D0LZ8MS
BB aualAd (e) ozuag D0.Z8MS
By/bw auaoelyIUe () 0ZUBY  D0LZ8MS
By/Buw SUBJRILILY  D0LZBMS
Byy/Bu ausluydeusdy  90Lz8MS
[ auayydeuasy 00.28MS
Byy/Bu louaydonN-y  D0228MS
BB UBONIN-y  D0LZ8MS
Boy/Buw lousydiAdBN-y  00228MS
B3/ Jaypa |Auayd Ausydoiolyd-y  00.Z8MS
Byy/Bu aul|iueoIolyYD-¥ 00.28MS
BB loudydiApaw-g-010lUd-¥  D0LZBMS
o Jaupe jAusyd Ausydowoig-y  00.Z8MS
BB JouaydiAyiow-z-oMuIa -9'y  D0LZ8MS
BB SUIIUBONIN-E  DOLZBMS
B5y/Bu BUIPIZUBGOIOIYAIA-E'E  DOLZBMS
Byy/Bu 1ousydolIN-Z  D0/2Z8MS

2002/02/60 2002/02/60 2002/0Z/60 2002/02/60 200Z/02/60 200Z/02/60 200Z/02/60 2002/0Z/60 Z002/02/60 2002/02/60 <200Z/02/60 200Z/02/60 2002/0Z/60 <2002/02/60 2002/90/ZT 2002/02/60 200Z/02/60 2002/02/60 2002/02/60 2002/02/60 -9¥ed
200T€8/6N TOOTEBL6N ZO00EBL6N TOOOEBLEN 2008Z8L6N TO08Z8LEN 200.Z8L6M TO0LZ8L6M €0092Z8/6N TO09Z8L6N Z00SZ8L6N TOOSZSLEN Z00EZ8L6N TOOEZSLE6N 9002Z8L6N 2002Z86M TO0ZZB8L6N 200TZ8L6N TOOTZ8L6N 200028.6N I dldwes
T€8L-6N T€8.-6N 0€82-6N 0€8.-6N 828.-6N 8282-6N 128.-6N 128.-6N 9282-6N 928.-6N §28.-6N G282-6N €28.-6N £282-6N 228.-6N 228L-6N 228L-6N 128.-6N 128.-6N 0z8/-6n Al uohedsoT

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



+T1 40 6 39vd [eUWLON Z-W\s|x'sa|qel v ddw\sajqe L [eonAfeuy v xipuaddy\iioday [eulf\yO33 € puod\a4viiH\:d
Boy/Bw SUIIUBONIN-Z  D0LZBMS
Boy/Bw lousydiAydIN-Z  D0LZ8MS
By/Bw auspelydeulAylsN-z  D0LZ8MS
Boy/Bu louaydoiolyd-z  D0.Z8MS
Boy/Bu auaelIydeuoIolD-Z  D0LZBMS
Boy/Bu QUANIOIONMUI-9'Z  D0LZBMS
Boy/Buw [uaNIOOMUId-Y'Z  D0LZ8MS
Boy/Bw lousydonuia-v'z  00LZ8MS
B>y/Bw jouaydifuylBwIa-v'z  D0.28MS
Boy/Bu louaydoioydIa-¥'z  D0.Z8MS
Boy/Buw 10uaydoIOYOUL-9'Y'Z  D0LZ8MS
Boy/Buw [ouaydoIojyoUL-S'¥'Z  D0LZ8MS
Byy/Buw aUdZUBGOIOIYIIA-¥'T  D0LZBMS
Boy/Bu BUAZUBQOIOIYDIA-E'T  D0LZBMS
Byy/bw 2UAZUBQOIOIYDIAZT  D0LZBMS
Boy/Buw BUAZUBGOIOIYOUL-Y'Z'T  DOLZBMS
juaolad XWOL 2808MS
Jusosad g0a 2808MS
Byy/Bri 09ZT 0OV Z8OSMS
Byy/Bri YSZT 0oy 2808MS
Byy/6ri 8YZTI0PONY  Z8OSMS
Boy/6ri ZveT JopoIy 2808MS
Boy/Bri 2€2T 1001y 2808MS
Byy/Bri TZZT 10ROV Z80BMS
Byy/Bri 9T0T Jojory 2808MS
juaolad XWNOL V1808MS
juaolad g0a V1808MS
By/6r auaydexol  VYT808MS
Boy/6ri 101yOAXOIN  VTS08MS
Byy/6ri apixoda JojyoeldaH  YT808MS
Boy/6ri JojyoridoH  YT808MS
By6ri aueplojyo-ewwed  YI808MS
Boy/6rl (suepur) OHg-ewwed  yT808MS
Byy/6ri au01ey uupuz V1808MS
Byy/6ri apAysple uupu3  YT808MS
Byy/6r uupug VI808MS
Boy/bri alBYINs UBYNSOPUT  YTB0BMS
Byy/bri 1 UBJINSOPUT YTB0BMS
Byy/Bri | UBJINSOPUT YT80BMS
Byy/Bri uupRId  YT808MS
Byy/6ri OHE®BIBP  VI80BMS
Boy/6ri OHE-®9G  VIB08MS
By/6r auepiojyd-eyde  yI808MS
Byy/Bri OHg-eude  vT808MS
Byy/6ri PV V1808MS
Boy/6ri 1aa-v'v  VI808MS
Boy/6ri 3aa-v'v  VI808MS
Byy/6ri aaa-v'v - vIsoems
Boy/Bu peal TZrIMS
. . . . . . . . . . . . . 7 R zse Tz e 6 ser Boy/Bu oIS Y090LMS
i v e 9€ ve g9 €2 e d ze 9TT re S'§ Ly 9€ 97 98 Py H0TOOMS
Bxy/6w d0TOIMS
By/6w g0T0IMS
By/6w g0T09MS
ovie g 055 @ 0TSS € 00STT By A0TOOMS
Boy/Buw €0TO9MS
Bxy/bw d0TOIMS
6y/6w 90T0IMS
suun a1heuy POy

2002/90/2T  2002/90/2T  2002/90/T  2002/90/2T 2002/90/¢T 2002/90/2T 2002/90/2T 2002/90/T 2002/90/2T 2002/90/¢T 2002/¥2/60 <2002/v2/60 2002/72/60 2002/72/60 <2002/€2/60 2002/€2/60 <200Z/€2/60 2002/€2/60 2002/02/60 2002/02/60 ”m:m““_a e
2009¥826N TO09¥8L6N 200SK8LE6N TOOSY8L6N Z00VY8L6N TOOPY8L6N 200EY8L6N TOOEYBLE6N 200Z¥8L6N TO0ZY8L6N 2000¥8L6N TO00Y8L6N Z006£826N TO06E8L6N €009E8L6N TO09EBL6N Z00SEBL6N TOOSEBL6N 200ZEBL6N TOOZEBLEN .n__ c_o_ mow
9¥8L-6N 9¥8.-6N S¥82-6N G78L-6N ¥¥8.-6N 782-6N E¥8L-6N E¥8L-6N 2¥8.-6N Zy8L-6N 0v8.-6N 0782-6N 6€8.-6N 6€82-6N 9€82-6N 9€8.-6N SE€BL-6N GEB8L-6N 2€8.-6N 2€8/-6n ‘Al UohedoT

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



¥T 40 0T 39Vd [WLION Z-W\SIx'Sa|qe} v ddw\sajqe L [eankfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

[(add) uoiq Jad wed] ssy Jad sweibouoiw - By/bri
[(wdd) uoiw sad syred] Jay| Jad swel

:S3LON
wasad yIp-Ausydial  D0.z8MS
JUERIEN] Sp-jouayd 20L28Ms
Jusosed GP-OUSZUBGONIN  D0/Z8MS
Jusosed louaydoioni4-z  D0LZ8MS
wadsed Huaydiqoonid-z - 02z8MS
Jusosad louaydowoIqui-9'v'z  D0LZ8MS
BB sualkd  00.Z8MS
Boy/Buw |ouayd  D0.28MS
B3/ aualylueuayd  D0LZ8MS
B5y/Bu jousydolojyorluad  00228MS
By QUAZUBGONIN  DOLZBMS
BB sualeyiydeN  D0.28MS
By/bw auiweAusydiposoniN-U  D0LZ8MS
Boy/Bw aulwelfdoud-u-1p-0sonIN-u 20.28MS
Byy/Bu auosoydos|  D0/Z8MS
B/ sualkd(po-g'z'T)ouspul  D0.Z8MS
B3/ SUBUIB0IO|YOBXOH  D0/Z8MS
Byy/Bw auaipejuado|okooiojyoexsH 00.28MS
By SUBIPEINGOIOIYIBXBH  D0LZBMS
mv_\mE auazuaqoiojydexaH D0.28MS
BB aualonld  D0L28MS
BB auaylueionld  D0LZBMS
Byy/BL areeyiyd Aylswid  D0LZ8MS
Byy/Bw arefeyiyd el 00LZ8MS
Byy/bw ueINOZUSAId  DOLZEMS
Byy/bw auadeiue (U'B) ZUBQIA  D0LZBMS
Byy/Bu arefeyiyd 1400-u-1a  00LZ8MS
o ereeyydifing-u-1d - 00LZ8MS
Byy/Bw auashiyd  D0.Z8MS
Byy/bw arereyiyd |Azusq Aing 002Z8MS
BB arereyiyd (IKxeuihyle-z)sia  00L28MS
Bx/6w Jaya (1Adoidosioioyd-z)sl  00LZ8MS
B/ Jaya (IAyleoioyd-z)sl  00LZ8MS
By/bw aueylaw (Axoyle010|yd-z) sl D0.Z8MS
Byy/Bu |oyoofe [Azusg  D0.28MS
B3/ poe 2I0ZUdg  D0LZ8MS
BB auayjueiony (§) 0zUsg  D0LZBMS
Boy/Bw auajfiad (1'y') ozueg  D0LZBMS
Bx/6w suaipuesonyy (q) ozueg  D0LZ8MS
BB aualAd (e) ozuag D0.Z8MS
By/bw auaoelyIUe () 0ZUBY  D0LZ8MS
By/Buw SUBJRILILY  D0LZBMS
Byy/Bu ausluydeusdy  90Lz8MS
[ auayydeuasy 00.28MS
Byy/Bu louaydonN-y  D0228MS
BB UBONIN-y  D0LZ8MS
Boy/Buw lousydiAdBN-y  00228MS
B3/ Jaypa |Auayd Ausydoiolyd-y  00.Z8MS
Byy/Bu aul|iueoIolyYD-¥ 00.28MS
BB loudydiApaw-g-010lUd-¥  D0LZBMS
o Jaupe jAusyd Ausydowoig-y  00.Z8MS
BB JouaydiAyiow-z-oMuIa -9'y  D0LZ8MS
BB SUIIUBONIN-E  DOLZBMS
B5y/Bu BUIPIZUBGOIOIYAIA-E'E  DOLZBMS
Byy/Bu 1ousydolIN-Z  D0/2Z8MS

2002/90/2T  2002/90/2T  2002/90/2T 2002/90/2T 2002/90/T 2002/90/2T 200Z/90/2T 200Z/90/2T 2002/90/2T 2002/90/2T 2002/72/60 200Z/¥2/60 200Z/vZ/60 2002/v2/60 200Z/€2/60 200Z/€Z/60 200Z/€2/60 2002/€2/60 2002/02/60 2002/02/60 -9¥ed
2009v8/6N TO09Y8L6N Z00SY8L6N TOOSYBLEN Z00YY8LEN TOOYYSLEN ZOOEYSL6M TOOEYSL6M 200Zr8L6N TOOZYBL6N Z000¥8L6N TOOOYSLEN ZOO6E8L6N TOOGESLE6N E€009ESL6N TOO9EBL6N ZO0SEBLBN TOOSEBL6N Z00ZEBL6N T0O0ZESL6N ‘Al dldwes
9¥8L-6N 9¥8.-6N S¥82-6N G78L-6N ¥¥8.-6N 782-6N E¥8L-6N E¥8L-6N 2¥8.-6N Zy8L-6N 0v8.-6N 0782-6N 6€8.-6N 6€82-6N 9€82-6N 9€8.-6N SE€BL-6N GEB8L-6N 2€8.-6N 2€8/-6n ‘Al UohedoT

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



T 40 TT 3OVd [eWION Z-w\sIx'sa|qe} v ddv\sa|qe L [eondfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

Boy/Bw SUIIUBONIN-Z  D0LZBMS
Boy/Bw lousydiAydIN-Z  D0LZ8MS
Boy/Bu suselIydeulAyIBN-Z  D0LZ8MS
Boy/Bu louaydoiolyd-z  D0.Z8MS
Boy/Bu auaelIydeuoIolD-Z  D0LZBMS
Boy/Bu QUANIOIONMUI-9'Z  D0LZBMS
Boy/Buw [uaNIOOMUId-Y'Z  D0LZ8MS
Boy/Bw lousydonuia-v'z  00LZ8MS
B>y/Bw jouaydifuylBwIa-v'z  D0.28MS
Boy/Bu louaydoioydIa-¥'z  D0.Z8MS
Boy/Buw 10uaydoIOYOUL-9'Y'Z  D0LZ8MS
Boy/Buw [ouaydoIojyoUL-S'¥'Z  D0LZ8MS
Byy/Buw aUdZUBGOIOIYIIA-¥'T  D0LZBMS
Boy/Bu BUAZUBQOIOIYDIA-E'T  D0LZBMS
Byy/bw 2UAZUBQOIOIYDIAZT  D0LZBMS
Boy/Buw BUAZUBGOIOIYOUL-Y'Z'T  DOLZBMS
juaolad XWOL 2808MS
Jusosad g0a 2808MS
Byy/Bri 09ZT 0OV Z8OSMS
Byy/Bri YSZT 0oy 2808MS
Boy/Bri 8YZTI0PONY  Z8OSMS
Boy/Bri ZveT JopoIy 2808MS
Boy/Bri 2€2T 1001y 2808MS
Byy/Bri TZZT 10ROV Z80BMS
Byy/Bri 9T0T Jojory 2808MS
juaolad XWNOL V1808MS
juaolad g0a V1808MS
By/6r auaydexol  VYT808MS
Byy/Bri 10UOAXOUIBN  VT808MS
Byy/6ri apixoda JojyoeldaH  YT808MS
Byy/Bri JojyoridoH  YT808MS
By6ri aueplojyo-ewwed  YI808MS
Boy/6rl (suepur) OHg-ewwed  yT808MS
Byy/6ri au01ey uupuz V1808MS
Byy/6ri apAysple uupu3  YT808MS
Byy/6r uupug VI808MS
Boy/bri alBYINs UBYNSOPUT  YTB0BMS
Byy/bri 1 UBJINSOPUT YTB0BMS
Byy/Bri | UBJINSOPUT YT80BMS
Byy/Bri uupRId  YT808MS
Boy/Bri OHE®BIBP  VI80BMS
Boy/6ri OHE-BIaq  VTB08MS
By/6r auepiojyd-eyde  yI808MS
Byy/Bri OHg-eude  vT808MS
Byy/6ri PV VI808MS
Boy/Bri 10a-¥'v  v1808MS
Boy/6ri 30a-¥'v  VI808MS
Byy/6ri aaa-v'v - vIsoems
Boy/Bu peal TZrIMS
. . . . . . . . . . . . . . " o€ i Te zi Boy/Bu oIS Y090LMS
ze 7' €2 9z 6€ €2 6T ver 134 9ve 9z8 8vd zea 658 S zer Py H0T0OMS
Bxy/6w d0TOIMS
By/6w g0T0IMS
029 0669 BB 90TO0IMS
Boy/Buw 90TO9MS
Boy/Buw €0TO9MS
Bxy/bw d0TOIMS
6y/6w 90T0IMS
suun a)Afeuy POy

2002/90/2T  2002/90/2T  2002/90/2T  2002/90/2T 2002/90/¢T 2002/90/2T 2002/90/2T 2002/90/T 2002/90/2T 2002/90/¢T 2002/60/2T 2002/60/CT 2002/60/T 2002/60/2T 2002/90/CT 2002/90/2T 2002/90/2T 2002/90/T 2002/90/2T  2002/90/2T ”m:m““_a e
20095826N T009S8.6N 200SS8.6N TO0SS8.6N 200¥S8.6N TOOYSBL6M 200ES8L6N  TOOESBL6N 2002S8.6N TO0ZS8L6N 200TS86N  TOOTS8L6N 2000S826N TO00S8L6N 2006¥8.6N TO06¥8L6N 200878.6N TO08Y8L6N 200L¥8L6N TOOLY8LEN .n__ c_o:mow
9582-6N 9582-6N G582-6N GS82-6N ¥582-6N 582-6N €582-6N £682-6N 2582-6N 2588.-6N 1682-6N 1582-6N 0S82-6N 0582-6N 6782-6N 6¥8L-6N 8¥8.-6N 878.-6N L¥8L-6N /vy8/-6n Al uol 1

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



¥T 40 2T 39vd [WLION Z-W\SIx'Sa|qe} v ddw\sajqe L [eankfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

[(add) uoiq Jad wed] ssy Jad sweibouoiw - By/bri
[(wdd) uoiw sad syred] Jay| Jad swel

:S3LON
wasad yIp-Ausydial  D0.z8MS
JUERIEN] Sp-jouayd 20L28Ms
Jusosed GP-OUSZUBGONIN  D0/Z8MS
Jusosed louaydoioni4-z  D0LZ8MS
wadsed Huaydiqoonid-z - 02z8MS
Jusosad louaydowoIqui-9'v'z  D0LZ8MS
BB sualkd  00.Z8MS
Boy/Buw |ouayd  D0.28MS
B3/ aualylueuayd  D0LZ8MS
B5y/Bu jousydolojyorluad  00228MS
By QUAZUBGONIN  DOLZBMS
BB sualeyiydeN  D0.28MS
By/bw auiweAusydiposoniN-U  D0LZ8MS
Boy/Bw aulwelfdoud-u-1p-0sonIN-u 20.28MS
Byy/Bu auosoydos|  D0/Z8MS
B/ sualkd(po-g'z'T)ouspul  D0.Z8MS
B3/ SUBUIB0IO|YOBXOH  D0/Z8MS
Byy/Bw auaipejuado|okooiojyoexsH 00.28MS
By SUBIPEINGOIOIYIBXBH  D0LZBMS
mv_\mE auazuaqoiojydexaH D0.28MS
BB aualonld  D0L28MS
BB auaylueionld  D0LZBMS
Byy/BL areeyiyd Aylswid  D0LZ8MS
Byy/Bw arefeyiyd el 00LZ8MS
Byy/bw ueINOZUSAId  DOLZEMS
Byy/bw auadeiue (U'B) ZUBQIA  D0LZBMS
Byy/Bu arefeyiyd 1400-u-1a  00LZ8MS
o ereeyydifing-u-1d - 00LZ8MS
Byy/Bw auashiyd  D0.Z8MS
Byy/bw arereyiyd |Azusq Aing 002Z8MS
BB arereyiyd (IKxeuihyle-z)sia  00L28MS
Bx/6w Jaya (1Adoidosioioyd-z)sl  00LZ8MS
B/ Jaya (IAyleoioyd-z)sl  00LZ8MS
By/bw aueylaw (Axoyle010|yd-z) sl D0.Z8MS
Byy/Bu |oyoofe [Azusg  D0.28MS
B3/ poe 2I0ZUdg  D0LZ8MS
BB auayjueiony (§) 0zUsg  D0LZBMS
Boy/Bw auajfiad (1'y') ozueg  D0LZBMS
Bx/6w suaipuesonyy (q) ozueg  D0LZ8MS
BB aualAd (e) ozuag D0.Z8MS
By/bw auaoelyIUe () 0ZUBY  D0LZ8MS
By/Buw SUBJRILILY  D0LZBMS
Byy/Bu ausluydeusdy  90Lz8MS
[ auayydeuasy 00.28MS
Byy/Bu louaydonN-y  D0228MS
BB UBONIN-y  D0LZ8MS
Boy/Buw lousydiAdBN-y  00228MS
B3/ Jaypa |Auayd Ausydoiolyd-y  00.Z8MS
Byy/Bu aul|iueoIolyYD-¥ 00.28MS
BB loudydiApaw-g-010lUd-¥  D0LZBMS
o Jaupe jAusyd Ausydowoig-y  00.Z8MS
BB JouaydiAyiow-z-oMuIa -9'y  D0LZ8MS
BB SUIIUBONIN-E  DOLZBMS
B5y/Bu BUIPIZUBGOIOIYAIA-E'E  DOLZBMS
Byy/Bu 1ousydolIN-Z  D0/2Z8MS

2002/90/2T  2002/90/2T  2002/90/2T 2002/90/2T 2002/90/T 2002/90/2T 200Z/90/2T 2002/90/2T 2002/90/2T 2002/90/T 200Z/60/2T 200Z/60/2T 2002/60/2T 2002/60/2T 2002/90/2T 2002/90/2T 200Z/90/2T 2002/90/2T 2002/90/2T 2002/90/2T -°¥ed
200958/6N TO09S8/6N Z00SS8.6N TOOSS8LEN 2Z00YS8LEN TOOYSSLEN ZO0ESEL6N TOOESBLB6M 2002SBL6N TO0ZSBL6N Z0OOTS8L6N TOOTSSLEN 2Z000S8L6N TOO0SSLEN Z006Y8L6N TO06YSL6M 2008Y8L6N TO08YBL6N Z00L¥8L6N TOOLy8L6N I dldwes
9582-6N 9582-6N G582-6N GS82-6N ¥582-6N 582-6N €582-6N £682-6N 2582-6N 2588.-6N 1682-6N 1582-6N 0S82-6N 0582-6N 6782-6N 6¥8L-6N 8¥8.-6N 878.-6N L¥8L-6N /v8/-6n Al UohedoT

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



¥T 40 €T 39Vd [eWLON Z-W\s|x'sa|qel v ddv\sajqe L [eonfeuy” v xipuaddy\Loday [euli\vO33 € puod\a@4viliH\d

Boy/Bw SUIIUBONIN-Z  D0LZBMS
Boy/Bw lousydiAydIN-Z  D0LZ8MS
Boy/Bu suselIydeulAyIBN-Z  D0LZ8MS
Boy/Bu louaydoiolyd-z  D0.Z8MS
Boy/Bu auaelIydeuoIolD-Z  D0LZBMS
Boy/Bu QUANIOIONMUI-9'Z  D0LZBMS
Boy/Buw [uaNIOOMUId-Y'Z  D0LZ8MS
Boy/Bw lousydonuia-v'z  00LZ8MS
B>y/Bw jouaydifuylBwIa-v'z  D0.28MS
Boy/Bu louaydoioydIa-¥'z  D0.Z8MS
Boy/Buw 10uaydoIOYOUL-9'Y'Z  D0LZ8MS
Boy/Buw [ouaydoIojyoUL-S'¥'Z  D0LZ8MS
Byy/Buw aUdZUBGOIOIYIIA-¥'T  D0LZBMS
Boy/Bu BUAZUBQOIOIYDIA-E'T  D0LZBMS
Byy/bw 2UAZUBQOIOIYDIAZT  D0LZBMS
Boy/Buw BUAZUBGOIOIYOUL-Y'Z'T  DOLZBMS
juaolad XWOL 2808MS
Jusosad g0a 2808MS
Byy/Bri 09ZT 0OV Z8OSMS
Byy/Bri YSZT 0oy 2808MS
Boy/Bri 8YZTI0PONY  Z8OSMS
Boy/Bri ZveT JopoIy 2808MS
Boy/Bri 2€2T 1001y 2808MS
Byy/Bri TZZT 10ROV Z80BMS
Byy/Bri 9T0T Jojory 2808MS
juaolad XWNOL V1808MS
juaolad g0a V1808MS
By/6r auaydexol  VYT808MS
Byy/Bri 10UOAXOUIBN  VT808MS
Byy/6ri apixoda JojyoeldaH  YT808MS
Byy/Bri JojyoridoH  YT808MS
By6ri aueplojyo-ewwed  YI808MS
Boy/6rl (suepur) OHg-ewwed  yT808MS
Byy/6ri au01ey uupuz V1808MS
Byy/6ri apAysple uupu3  YT808MS
Byy/6r uupug VI808MS
Boy/bri alBYINs UBYNSOPUT  YTB0BMS
Byy/bri 1 UBJINSOPUT YTB0BMS
Byy/Bri | UBJINSOPUT YT80BMS
Byy/Bri uupRId  YT808MS
Boy/Bri OHE®BIBP  VI80BMS
Boy/6ri OHE-BIaq  VTB08MS
By/6r auepiojyd-eyde  yI808MS
Byy/Bri OHg-eude  vT808MS
Byy/6ri PV V1808MS
Boy/Bri 10a-+'v  VI808MS
Boy/6ri 30a-¥'v  VI808MS
Byy/6ri aaa-v'v - vIsoems
68 S8y C L 26 BB pea T2rLMS
re LT red Ly g B5y/Bw oIS Y090LMS
Boy/Buw €0TO9MS
Bxy/6w d0TOIMS
By/6w g0T0IMS
00vS g By/6w g0T09MS
Boy/Buw 90TO9MS
vor 89°0 [ €00 z Boy/Buw €0TO9MS
By/6w d0TOIMS
6y/6w 90T0IMS
suun a)Afeuy POy

2002/90/2T  200Z/90/2T  200Z/60/2T  200Z/60/CT  200Z/60/2T 200Z/60/2T  200Z/60/2T 2002/60/2T -o¥ed
200098.6N TO0098L6N Z006S8L6N TO06SBL6N Z008S8L6N TO0BSSL6N <200.S826N T00.58.6N Al dlduwes
098/-6N  098L-6N  658.-6N  6S8L-6N  858/-6N  8S8L-6N  /S8L6N  /S8.-6N ‘Al Uoneoo]

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado

s)nsay [eonAfeuy s|duwes [ewioN

¢vaavl




140 ¥T 39Vd [eWION Z-w\sIx'sa|qe} v ddv\sa|qe L [eondfeuy v

uaddy\uoday euld\vo33 € puod\advilH\:d

[(add) uoiq Jad wed] ssy Jad sweibouoiw - By/bri
[(wdd) uoiw sad syred] Jay| Jad swel

:S3LON
wasad yIp-Ausydial  D0.z8MS
JUERIEN] Sp-jouayd 20L28Ms
Jusosed GP-OUSZUBGONIN  D0/Z8MS
Jusosed louaydoioni4-z  D0LZ8MS
wadsed Huaydiqoonid-z - 02z8MS
Jusosad louaydowoIqui-9'v'z  D0LZ8MS
BB sualkd  00.Z8MS
Boy/Buw |ouayd  D0.28MS
B3/ aualylueuayd  D0LZ8MS
B5y/Bu jousydolojyorluad  00228MS
By QUAZUBGONIN  DOLZBMS
BB sualeyiydeN  D0.28MS
By/bw auiweAusydiposoniN-U  D0LZ8MS
Boy/Bw aulwelfdoud-u-1p-0sonIN-u 20.28MS
Byy/Bu auosoydos|  D0/Z8MS
B/ sualkd(po-g'z'T)ouspul  D0.Z8MS
B3/ SUBUIB0IO|YOBXOH  D0/Z8MS
Byy/Bw auaipejuado|okooiojyoexsH 00.28MS
By SUBIPEINGOIOIYIBXBH  D0LZBMS
mv_\mE auazuaqoiojydexaH D0.28MS
BB aualonld  D0L28MS
BB auaylueionld  D0LZBMS
Byy/BL areeyiyd Aylswid  D0LZ8MS
Byy/Bw arefeyiyd el 00LZ8MS
Byy/bw ueINOZUSAId  DOLZEMS
Byy/bw auadeiue (U'B) ZUBQIA  D0LZBMS
Byy/Bu arefeyiyd 1400-u-1a  00LZ8MS
o ereeyydifing-u-1d - 00LZ8MS
Byy/Bw auashiyd  D0.Z8MS
Byy/bw arereyiyd |Azusq Aing 002Z8MS
BB arereyiyd (IKxeuihyle-z)sia  00L28MS
Bx/6w Jaya (1Adoidosioioyd-z)sl  00LZ8MS
B/ Jaya (IAyleoioyd-z)sl  00LZ8MS
By/bw aueylaw (Axoyle010|yd-z) sl D0.Z8MS
Byy/Bu |oyoofe [Azusg  D0.28MS
B3/ poe 2I0ZUdg  D0LZ8MS
BB auayjueiony (§) 0zUsg  D0LZBMS
Boy/Bw auajfiad (1'y') ozueg  D0LZBMS
Bx/6w suaipuesonyy (q) ozueg  D0LZ8MS
BB aualAd (e) ozuag D0.Z8MS
By/bw auaoelyIUe () 0ZUBY  D0LZ8MS
By/Buw SUBJRILILY  D0LZBMS
Byy/Bu ausluydeusdy  90Lz8MS
[ auayydeuasy 00.28MS
Byy/Bu louaydonN-y  D0228MS
BB UBONIN-y  D0LZ8MS
Boy/Buw lousydiAdBN-y  00228MS
B3/ Jaypa |Auayd Ausydoiolyd-y  00.Z8MS
Byy/Bu aul|iueoIolyYD-¥ 00.28MS
BB loudydiApaw-g-010lUd-¥  D0LZBMS
o Jaupe jAusyd Ausydowoig-y  00.Z8MS
BB JouaydiAyiow-z-oMuIa -9'y  D0LZ8MS
BB SUIIUBONIN-E  DOLZBMS
B5y/Bu BUIPIZUBGOIOIYAIA-E'E  DOLZBMS
Byy/Bu 1ousydolIN-Z  D0/2Z8MS

2002/90/2T  2002/90/2T  2002/60/2T 2002/60/2T 2002/60/2T 2002/60/T 2002/60/2T 2002/60/2T :9ved
20009826N TO0098/6M 2006S86N TO0BSBL6N Z008S8.6N TO0BS8LEN 200.S8L6N T00.G8.6N :AI djdwes
0982-6N 0982-6N 6582-6N 658.-6N 8582-6N 8582-6N 2882-6N £68/-6n ‘Al Uohed0T

sisAfeuy 1507 Juonenend buusaulbu3 € puod 6 Iun ajqelado
s)nsay [eonAfeuy s|duwes [ewioN

v Inavl



€40 T 39vd a4 e-v\six'sa|qel v ddw\sajge. [eonhjeuy v xipuaddy\uoday [eul\yO33 € PUO\gVIIH\:d

Le0n ssonN ar'on Bx/6w Jousydos 00,28MS
6€T'0 N 810N Lzeon ] lousydiAyawia-¥'z  00.28MS
8yToN 9ToN 180N Bx/6w Jouaydolo|yald-¥'z  D0LZ8MS
szToN 9ET'0 N 1520 N Bx/6w Jouaydolo|yolL-9'¥'z  D0LZ8MS
L6€0N TEEON 1690 N Bo1/Bw jouaydoIo|yoUL-§'y'Z  D0LZ8MS
TETON wion 620N Bx/6w 2UdZUBGOIOIYAIA-F'T  D0LZBMS
12T0N sT0N LT€0N Bo1/Bw 2UBZUBGOIOIYIIA-E'T  DOLZBMS
1ST0N 69T°0 N LEEON Bx/6w 2UdZUBGOIOIYAIA-Z'T  D0LZBMS
8210 N LETON ereon Boy/Bw QUBZUBGOIOIYIUL-Y'Z'T  D0LZ8MS
26 usdled XNOL  Z808MS
96 JUERIET] g0d  Z808MS
TN Boy/Bri 092T 10001y Z808MS
60N B/6ri ¥SZT 0201V Z808MS
80N 6%/6r1 8YZT I0POIY  Z808MS
TN B/6ri ZYZT 100V Z808MS
gen B>/6ri 2ETT 1001V Z808MS
8'sn B/6ri TZZT 020l Z808MS
TN Bx/6ri 9TOT 10|20l Z808MS
6L usoled XNOL VI808MS
vl JUERIED] g90d VI808MS
LvTn Boy/Bri susydexol VT808MS
zorn Byy/6r1 J0JY2AXOUIBN  VT808MS
7on Boy/Bri apixoda JojyoridaH  VI808MS
zrocn B/6ri JojyoeideH  VT808MS
0T N Bx/6r auepiojyD-ewiwed YT808MS
€20nN 6x/6ri (auepur) OHg-ewweb  YT808MS
8v'z Bx/6ri 2UOIRY ULPUT  VTB08MS
9zonN /6t apAuyaple uupu3  YI808MS
61T°0CN Bx/6ri uupul  VI808MS
6T0N 6x/6r aeYNs UeYNSopus  VI808MS
10N By/6ri I ugyINsopu3  VI808MS
¥T°0 N Bx/6r | UBYNSOPUT  YTBOBMS
¥1°0 N B/6ri uuplald  vYI808MS
0N Bx/6ri OHg-eldp  VI808MS
9L0¢C B/6r OHg-el9q  YT808MS
Ton Bx/6ri auepiojyd-eydie  YT808MS
610N By/brt OHg-eyde  vI808MS
€10 0N B/6ri uuply  V1808MS
e 6%/6r1 14a-v'y  VI808MS
el /bt 3aa-v'v  VI808MS
eLze B/6ri aaad-v'y VI808MS
€L50 26T Bx/6w pea1  TZvIMS
zer 959 v L 8L z8r LTC €€ Ly €€ €€ S6C0 red Bx/6w JUBSIY  VO90LMS
vesc Bx/6w ouiz  90TO9IMS
'y an ] wniusjes  90T09MS
ger Bx/6w [N 90T09MS
09T 088 € Bx/Bw uoll  90TOIMS
€69 Boy/Bw wniwo.yd  g0T09MS
€80 TLoc Bx/6w 40T09IMS
10N B/Bw 90T09MS
8'59 Bx/6w wnueg  90TO9IMS
suun Alkleuy poyIaN
20/6/2T 20/9/2T 20/6/2T 20/9/2T 20/9/2T 20/€2/6 20/02/6 20/LT/6 20/L1/6 20/91/6 20/TE/S 20/s/e 20/5/€ TO/LT/OT  TO/LT/OT  :°red

£00858.6N €00ES8L6N E00TSBLEN E009YBL6N E00ZYBL6N ZO09EBL6N 2009Z8L6N 2009TBL6N ZOOTTSLEN Z0066L.6N ZOOT99.6N TOOSSIL6N TOOYSIL6N TOOTSIL6N T00Ly9L6N Al dldwes
8982-6N €68.-6N 1982-6N 9¥8.-6N cv8L-6N 9€82-6N 928.-6N 918L-6N T18L-6N 66..-6N T99/-6N 199/-6N €992-6N 089.-6N 9v9/-6n Al uoned0T

sisAjeuy 1507 juonenea3 Bunsaulbug € puod 6 1un ajgesado
s)nsay [eonhleuy ajdwes ayealidng piai4
€-v 31avL



€40 ¢ 39vd

a4 g-v\six'sa|qel v ddw\sajqe L [eanAfeuy” v xipuaddy\uoday [euid\wo33 € puod\adviliH\:d

v.T0N Ton re0 N Bx/6w auiwe|AuaydiposoIN-U  D0.Z8MS
wron 6vT0N 8e€0 N Bx/Bw auiwe|Adoid-u-1p-0SOIN-U  D0LZ8MS
vTON  grTon v82°0 N Boy/Bu auoloydos|  D0.Z8MS
970N Ton 9v9°0 [ Bx/6w aualkd(pa-g'z‘T)ouspul  D0LZ8MS
8r1'0 N zron 6620 N Bo1/Bw QUBLIB0IOIYIEXSH  D0LZ8MS
evron  8re0Nn zvion BB auaipejuadojoAo0IojyOeXeH  D0LZ8MS
wron 68T°0 N zZIeE0 N Boy/Bw BUBIPBINGOIOJYIEXSH  D0LZBMS
90N 910N T0E0 N Boy/Bw BUIZUBOIOIYIBXIH  D0LZBMS
€9T°0N €ET0N 8TE0 N Bx/6w aualond  D0/Z8MS
yT0N 1970 C ¥S'T Boy/Bw auayueIONld  D0/Z8MS
sTon 2600 N Lzeon Bx/6w arefeyiyd (Aydwia  00228MS
wIon 90T°0 € L.£0N Bx/Bw arereyyd (Aylald  00228MS
6YT0N TETON 8ze0 N Boy/Bw ueInjozuaqid  D0.Z8MS
yST'0 N SsT0N 982°0 (N Bx/6w susdeIUe (Y'B) ZUBQIA  D0LZBMS
610N 8500 N YrE0 N By/Bw arefeyyd |K100-U-1Q  D0LZ8MS
85T°0N 6TT0N €60 N /6w areeYydIAiNg-u-ld  D0228MS
zsTon Sevor TIC ] auasiyd  00/LZ8MS
€9T°0N 6€T°0N vE0N By/Bw arejeyyd |Kzuaq 1Aing  D0.28MS
¥80°C 9ET 66'T €N Bx/Bw arereyiyd (AxayiAyle-z)sia  00L28MS
621°0CN 28T°0N gon Bx/6w 1813 (iAdoidosioloyd-g)si  D0.28MS
SETON 9zon 882°0 N Bx/6w 1818 (JAyreoiolyd-z)sia  D0LZ8MS
89T°0N 15T°0N L1e0N Bo1/6w aueLIBL (AXOUI2001UD-2) SIE D0LZ8MS
SZT0N 8rE0 N 7rE0 N Bo1/Bw |oyodfe [Azusg  D0.Z8MS
ceer ¥Son 890N Bx/Bw pioe 0lozuag  D0.Z8MS
99T°0 N zrIe0 2850 0 Boy/Bw auayueion|y () 0zusg  D0.LZ8MS
syToN sezor 8090 [ ] auajkiad (1'y'6) ozusg  D0LZBMS
L2T0N ¥2€0 6ETC Bx/6w auayluelonyy (q) 0zudg  D0.LZ8MS
¥STON €vE0 968°0 [ Bx/Bw aualAd (e) ozusg  D0.Z8MS
910N 8520 1990 © [T suadelyue (B) ZUsg  O0LZ8MS
SSTON z0T0N LEEON Boy/Bw BUBJBIYIUY  D0.LZ8MS
pToNn 9170 N ¥§2°0 N B>/Bw aualhyiydeuady  D0.Z8MS
orToN SETON T0€0 N Boy/Bw auaylydeusdy  00.Z8MS
6€0N 8v'0 N 120N Boy/Bw JousydoiN-y  D0LZ8MS
70 N L£0N 60N By/Bw BUIIUBONIN-F  D0LZ8MS
¥ST°0 0N yIT0N S62°0N ] lousydiAUIdN-y  D0LZ8MS
SyToN 60T°0N 560N Bx/6w 1aupa [Auayd jAusydolo|yd-y  00L28MS
980 N 950N 620N [ BUIIUBOIOYD-Y  D0LZ8MS
15T0N yT0N 8e0 N Bo1/Bw JouaydiAyiau-g-010|ud-y  D0LZ8MS
y9T'0 N 8ET0N €TE0 N Bx/6w Jaa |Ausyd [Kusydowoig-y  D0.Z8MS
sron eon 90N Bo1/Bw JousydiAylaw-z-omuid -9y D0LZ8MS
zeTN son ron Boy/Bw BUIIUBOIIN-E  D0LZ8MS
zee0n Ton z€o0n Boy/Bw BUIPIZUBQOIOIYIA-E'E  DOLZBMS
SET'0N zsT0N v9Z'0 N By/Bw JousydoN-Z  D0.Z8MS
won S0N sLon Boy/Bw BUIIUBONIN-Z  D0LZBMS
arToN €rT0N 9Tr'o N Bx/6w louaydiAlaN-z  D0.28MS
arToN YET'ON 99e0 N Bx/Bw auafeyiydeulAdan-z  00228MS
8210 N SeTon 8620 N Boy/Bw JouaydoIolyd-z  D0.Z8MS
€ETON €z10n 6220 N Bx/6w auseylydeuoIoyD-Z  D0LZ8MS
8r1T'0 N €T0N ¥62°0 N Boy/Bw 00£28MS
¥9T°0 N 8rT0N Sze0N BB 00428MS
suun Alkleuy poyIaN
20/6/2T 20/9/2T 20/6/2T 20/9/2T 20/9/2T 20/€2/6 20/02/6 20/LT/6 20/L1/6 20/91/6 20/TE/S 20/s/e 20/5/€ TO/LT/OT  TO/LT/OT :®red

€008G8/6N €00ES8.6N E00TS8L6M E009Y8L6N E00ZY8L6N ZOOIEBLEN 2009Z8L6N 2009T8L6N ZOOTTSLE6N Z0066..6N ZOOTI9L6N TO0SSIL6N TOOYSILEN TOOTSILEN TO0Ly9 6N :AI dldwes
9¥9/-6n ‘Al UoNEI0T

8982-6N €68.-6N 1982-6N 9¥8.-6N cv8L-6N 9€82-6N 928.-6N 918L-6N T18L-6N 66..-6N T99/-6N

199/-6N

€992-6N 089.-6N

sisAjeuy 1507 juonenea3 Bunsaulbug € puod 6 1un ajgesado
s)nsay [eonhleuy ajdwes ayealidng piai4

€v3navl



€40 €39vd a4 e-v\six'sa|qel v ddw\sajge. [eonhjeuy v xipuaddy\uoday [eul\yO33 € PUO\gVIIH\:d

00T vIT €z1T e0ad yIp-iusydial  00.Z8MS
€6 26 SL aosad Sp-loudud  D0.Z8MS
60T 16 €8 JUELIEL] GP-8USZUBGOIIN  D0LZ8MS
06 v6 8L Jusosed jousydoioni3-z  D0LZ8MS
6 86 18 uaased IAuaydigoionid-z  D0.Z8MS
18 96 vL Jusosed JousydowoIqUL-9'v'z  D0.28MS
120N LES0C (444 Bx/6w sualkd  D0LZ8MS
sTon 9T0N 91E'0 N [ jousyd D0.Z8MS
zsToN vI20C ¥88°0 © Boy/Bw aualylueudyd D0LZ8MS
820N 6E0N 99'0 N Boy/Bw jousydolojyorluad  D0.Z8MS
arToN ¥ZTon ¥62°0 N Bx/6w QUIZUBGONIN  D0LZ8MS
6ET0N 6210 N ¥82°0 N Boy/Bw suselpydeN 00.28MS
suun Alkleuy poyIaN
20/6/2T 20/9/2T 20/6/2T 20/9/2T 20/9/2T 20/€2/6 20/02/6 20/LT/6 20/L1/6 20/91/6 20/TE/S 20/s/e 20/5/€ TO/LT/OT  TO/LT/OT :®red

€£00858.6N €00ES8L6N E00TSBLEN E009YBL6N E00ZYBL6N ZO09EBL6N 2009Z8L6N 2009TBL6N ZOOTTBLEN Z0066L.6N ZOOT99.6N TOOSS9L6N TOOYSILEN TOOTSIL6N T00Ly9L6N Al dldwes
858/-6N  €98.-6N  TS8L6N  9v8L-6N  Z¥8L6N  9€8L-6N  928L6N  9T8L-6N  TIBLBN  66L.-6N  T99L-6N  LS9.-6N  €59L-6N  0S9.-6N  9y9z-6n ‘Al UoHEI0T]
sisAjeuy 1507 juonenea3 Bunsaulbug € puod 6 1un ajgesado
s)nsay [eonhleuy ajdwes ayealidng piai4
€-v 31avL




2401 39vd

93 p-v\six'sa|qel v ddwisajqeL [eanffeuy” v xipuaddy\uoday [euid\vO33 € puod\gdvilH\.d

€9ZN 99z N By/bri SUIIUBONIN-E  D0LZBMS
80ZN rad] By/6ri QUIPIZUBQOIOIYDIA-E'E  DOLZ8MS
8TTN €50N B/6ri lousydonmIN-Z  D02Z8MS
v8ZNn voen Boy/bri 00£28MS
65T N v90n By/6ri lousydiAlan-z  D0.Z8MS
seTn son Byy/6ri suseyydeuiAlaN-Z  D0228MS
99T N 90n By/6ri louaydoiolyd-z  D0.2Z8MS
2TTN zson 6/6ri susfeypydeuoioyo-z - D0LZ8MS
9on 850N B/6ri auanoloNUI-9C  D0LZ8MS
20TN 9gon /6l auanjooNIa-¥'Z  D0LZ8MS
svn €T9N By/6rl Jousydoniuid-v'z  D0.Z8MS
TN 90N Byy/6ri jousydifpawia-¥'z - D0L28MS
15TN TN By/6rl louaydoio|yola-v'z  D0LZ8MS
9on 8ron B/6ri jouaydoIo|yolL-9'v'z  D0LZ8MS
602N 95z N /6l jouaydoIo|yolIL-§'v'Z  D0LZ8MS
6ETN z90N By/6rl 2UdZUBGOIOIYIIA-Y'T  D0LZ8MS
6T N zo0Nn Byy/6ri 2UaZUBQOIOIYIIQ-E'T  D0LZBMS
[adn vson Byy/6ri 2UaZUBQOIOYAIA-Z'T  D0LZBMS
60T N sson B/6ri 2UdZUBQOIOIYOUL-Y'Z' T DOLZBMS
18 usolad XWNOL 2808MS
or 1usosed 0a 2808MS
€00N By/6r1 0927 40201y 2808MS
zo00Nn Byy/6ri ¥S2T Jojpoiy 2808MS
zo0n By/6ri 8vZT 10001y 2808MS
€00N B/6ri 2heT Jojoly 2808MS
900N B/6ri 2€TT Jopory 2808MS
zzon /6l 1221 Jopory 2808MS
€00N By/6rl 9T0T Jojoory 2808MS
€L 1usosed XWOL  VI808MS
oy jusasad 400  VI808MS
Ton B/6ri auaydexol  VI808MS
100N Boy/bri J0|YoAXOUIBN  VTBOBMS
%000 N By/6rl apixoda JojyoeldeH  VT808MS
€000 N Byy/6ri lojyoridaH  VT808MS
¥000 N Byy/6ri suepiojyd-ewwed  YI808MS
€000 N By/6ri (ouepury) OHg-ewwed  YI808MS
zoon Byy/6ri auolay uupul  YI808MS
100N Boy/bri apAysple uupu3  VI808MS
¥00°0 N By/6r1 uupu3  VT808MS
100N Byy/6ri eleyns ueynsopu3  YI808MS
00N By/6rl Il Ugjnsopus YI808MS
€000 N B/6ri | ugynsopu3  VI808MS
¥00°0 N B/6ri uuplela  VI808MS
6100 N /6l OHg-eldp  VI808MS
9000 N Byy/6ri oHE-®Ieq  YTI808MS
¥00°0 N By/6ri suepiojyo-eyde  YI808MS
5000 N By/6ri OHg-eude  VI808MS
000 N B/6ri uuply  VT808MS
00N /6l 1aa-v'v  VI808MS
100N By/6rl 30a-¥'y  VI808MS
100N Byy/6ri aaa-v'v  VI808MS
50000 N 50000 N 116w pea T2rLMS
1000 N 1000 N 1000 N 1000 N 1000 N 1000 N 1000 N 116w oISV VO90LMS
1000 N /6w ouz  90TO9MS
€00N /6w wnusRs  90TO9MS
8000 N 116w 9PN 90TOIMS
100N /6w uoll  gOTO9MS
¥000 N 116w wnwolyd  90T09MS
1000 N 50000 N /6w wniwped  90TO9MS
70000 N 16w wniAieg  90TO9IMS
80000 N /6w wnueg  90TO9MS
suun a1hfeuy [LIGE
20/6/2T 20/9/2T 20/9/2T 20/02/6 20/L1/6 20/LT/6 20/1€/S T0/LT/0T  ‘ekeqd
9385826N g3e5826N g3zv8.6N a3.1826N g391826N 93118260 TZ0T99.6N 200.v9.6n Al 9|dwes
20a13id 20471314 20471314 o0pIR 20471314 20a713i4 20a13id 00@131d  :diuonesoT

sisAfeuy 1509 juonenfen3 buusaulbu3g € puod 6 un 8|qelado

s)nsay [eanheuy ajdures yueg awdinbg

¥-v 31avL



2402 39vd 93 p-v\six'sa|qel v ddwisajqeL [eanffeuy” v xipuaddy\uoday [euid\vO33 € puod\gdvilH\.d

[(qdd) uonnq Jod ped] say Jad sweiboioiw - By/6r
w sad syed] Jay| Jad swelbyjiw - Bx/6w

'S3LON
66 16 jusosad pTP-Auaydial  D0.Z8MS
8 8L uaasad Gp-loudud  00.Z8MS
16 8L 1usosed GP-8UBZUSGONIN  D0LZBMS
8L 8L jusosed lousydosonid-z  D0LZ8MS
88 €8 jusosed |Ausydigoonid-z  D0LZ8MS
8L oL 1usosed JousydowoiquL-9'¥'Z  D0LZEBMS
80N ron Byy/6ri sualkd  D0LZ8MS
€9TN 990N Byy/6ri jousyd  D0LZ8MS
90N 50N By/6ri aualyueudayd  D0.Z8MS

N 90'enN B/6ri lousydolojyoriuad  D0.Z8MS
TN 01TN B/6ri QUIZUBGONIN  D0LZ8MS
60T N 90N /6l suseyydeN  D0LZ8MS
S9°0N z8on By/6rl sulure/AuaydiposonIN-U  D0LZ8MS
[adn son Byy/6ri aulurelAdoid-u-1p-0SONIN-U  D02Z8MS
TN ¥5on 6/6ri auolsoydos|  D0LZ8MS
At TN By/6r1 aualAd(pa-g°Z'T)oudpul  D0LZBMS
yTTN gon /6l BUBUISOIOIYOBXSH  D0LZ8MS
197N zeen By/6r auaipejuadojokaoiolyoexaH 20.28MS
TN zron Byy/6ri 3UBIPEINGOIOJYIBXSH  DOLZ8MS
z90Nn €90 N Byy/6ri 2USZUBGOIOJYORXBH  D0LZ8MS
z90Nn voon By/bri aualonly  D0LZ8MS
0T N €ron B/6ri auayeiond  D0LZ8MS
€90N 950N B5/6ri elefeyiyd [Aylswid  D0LZ8MS
L0TN voon By/6r1 aerewyd AyLld  D0228MS
seon ron Byy/6ri ueinjozusgid  D0LZ8MS
6ETN izan By/6rl auadelyIue (Y'e) ZUBQId  D0LZ8MS
veTN €TN 65/6ri areleyiyd 16100-u1a  D0L28MS
zTn 90N 65/Bri sleleyydiAng-u-1d  D0LZ8MS
9g0 N 770N /61 auashiyd  D0.Z8MS
TN sson By/6rl alefeuyd [fzueq 1ing  00LZ8MS
9TTN STzd 66r arefeyiyd (Axauikypa-z)sia  D0.28MS
91N v9on By/6ri Jayie (Kdoidosioioyd-z)sig  D0L28MS
TN 50N B/6ri Jaue (IKupaoiolyd-g)sia  D0LZ8MS
8zZTN 150N /6l auelpaw (Axoyleooyd-g) sl D0LZ8MS
86'TN yraf| By/6rl loyooe [Azusg  D0LZ8MS
5en zsn Byy/6ri ploe ol0zUsg  D0LZ8MS
won 01N Byy/6ri suayluelony () 0zusg  D0LZ8MS
9eTN 99T N By/bri sualkiad ('y'6) ozueg  00LZ8MS
zvron 50N B/6ri auayiuelonyy () ozuag  D0LZ8MS
€0TN €0TN /61 auaikd (e) ozuag  D0.Z8MS
€50N son By/6rl auddeIylue (8) ZUSE  DOLZBMS
voon 850N Byy/6ri suadRIUY  DOLZ8MS
950N €50N By/6rl aualhyiydeusdsy  D0.Z8MS
9on seon B/6ri auayydeuady  D0LZ8MS
sseEN 1Zen B/6ri lousydonIN-y  D02Z8MS

rn €ezn By/6r1 SUIIUBONIN-Y  D0LZ8MS
6TN €Lon By/6rl lousydiAlan-y  D0.Z8MS

n voon Byy/6ri Jaya Auayd [Ausydoiolyd-y  D0LZ8MS
80TN 80N By/6ri auIIUROIOIYD-Y  D0LZBMS
SETN 90N B/6ri JouaydiAaw-g-0101yD-y  D0LZ8MS
650N TN /6l Jayie [Auayd [Ausydowoig-y  D0LZ8MS
80°€N zren By/6rl JousydiApa-z-o0uid -9y D0LZ8MS

suun a1hfeuy [LIGE
20/6/2T 20/9/2T 20/9/2T 20/02/6 20/L1/6 20/LT/6 20/1€/S T0/LT/0T  'ekeq
9385826N g3e5826N g3zv8.6N a3.1826N g391826N 93118260 TZ0T99.6N 200.v9.6n Al 9|dwes
20a13id 20471314 20471314 o0pIR 20471314 20a713i4 20a13id o0Q73Id dl uonedoT

sisAfeuy 1509 juonenfen3 buusaulbu3g € puod 6 un 8|qelado
s)nsay [eanheuy ajdures yueg awdinbg
v 31avl



APPENDIX B

Petrographic Analyses of Asphalt-Bearing Pond
Sediments Report



PETROGRAPHIC ANALYSES OF
ASPHALT-BEARING POND SEDIMENTS
FROM HILL AIR FORCE BASE, UTAH

Report prepared for

CH2M HILL
4001 South 700 East, Suite 700
Salt Lake City, UT 84107-2177

By

Susan Juch Lutz
Energy & Geoscience Ingtitute
423 Wakara Way, Suite 300
Salt Lake City, UT 84108
801 585-9688
glutz@egi.utah.edu

August 2002



INTRODUCTION

Three samples were submitted by Gary Colgan of CH2M HILL to EGI -University of
Utah for thin-section analyses. The samples consist of sediments collected from a pond ((Hill
AFB Pond 3) at the Hill Air Force Base in northern Utah. The objective of this study wasto
determine if particles of asphalt or asphalt aggregate are present in the pond sediment samples.
Chemical analyses of the organic material in the pond sediments had identified the presence of
poly-aromatic hydrocarbons (PAH) that are indicative of asphaltic compounds. The pond
occurs in the drainage of several asphalt-paved parking lots, and the sediment samples were
collected near the inlet of the pond.

METHODSAND PROCEDURES
Petrographic Analysis

Because of the friable and fine-grained nature of the unconsolidated material provided
for petrographic analysis, the samples were impregnated with clear epoxy before being
prepared as thin-sections. Standard sized thin-sections were made and half of each were
stained for potassium feldspar. 1daho Petrographics of Grangeville, Idaho prepared the thin-
sections. The petrographic analyses were performed at EGI’ s X-ray Diffraction and
Petrographic Lab in Salt Lake City, Utah. Photomicrographs were taken of characteristic
features in the three samples. Appendix A contains these images and a short description of
each.

PETROGRAPHIC DESCRIPTIONS

Sample: U97661003
Sample Type: Pond sediment

Textureand Mineralogy

This sampleis predominately (60 to 70 %) composed of granule-sized lithic grains that
are approximately 3.0 to 4.5 mm in diameter. These larger grains are mostly quartz-rich
guartzite and granitic rock fragments, and their dominantly subrounded shape suggests that
these are detrital grains with along history. Minor amounts of limestone, pelite, chert and
gneissic rock fragments occur in this size category and are also subrounded. Most of the
granules appear to be derived from metamorphic rocks. Some chert granules contain rounded
(0.15 mm) fossils that suggest their origin as silicified, fossiliferous limestones. The gneiss
granules contain coarse-crystalline biotite, feldspar, amphibole, garnet and kyanite. A few of
the quartzite grains contain veins of epidote. One quartzite grain in the sampleis about 8 mm
long and can be classified as a pebble (using a Wentworth scale; asin Scholle, 1979).

About 30% of the grainsin this sample are between 0.25 and 1 mm in size (medium to
coarse sand, or between U.S. Standard sieve mesh numbers 60 and 18). The smaller clastsin



this size fraction are often single quartz crystals. The lithologies represented in these sand-
sized grains are generally similar to those of the granule-sized grains, but in marked contrast to
the granules, the sand-sized grains are much more angular in shape. Many appear to be broken
fragments of the larger grains, suggesting that they may have been crushed to make afine

aggregate.

A few of the granules and many of the sand grains are coated and/or stuck together with
adark orange-brown amorphous material. The brown material coats the granules and infills
areas with irregular borders along the exterior of the granules. This coating is most prevalent
on coarsely crystalline limestone or dolomite clasts where the periphery of the clast is not
smooth, and can be observed to penetrate fractures and crystal boundaries along the clast
margin. The brown material commonly contains small (0.1 mm) angular quartz fragments
embedded within it; these fragments are matrix-supported by the brown material. Separate
small (1 -2 mm wide) irregularly-shaped particles of dark brown material with fine broken
quartz crystals are also present (seeimages). The matrix of these particlesis dark under
crossed nichols and indicates that the dark material is amorphous.

The thin-section also contains one 2mm cellular plant fragment.
Evaluation of the Presence of Asphalt Aggregate

The amorphous, orange-brown material isinterpreted as asphalt binder, and the
particles containing this binder are interpreted as pieces of asphalt aggregate. The best
evidencefor thisistextural. Thelack of grain sorting, presence of extremely angular rock
fragments and cementation by the bituminous material suggests formation of these particles by
non-geologic processes. The rounded granules, angular sand-sized rock fragments, and
orange-brown matrix may represent the three major constituents of a man-made asphalt
aggregate; that is, the coarse aggregate (original quartz-rich river gravel), the fine aggregate
(crushed and probably, sieved equivalent of the latter), and the asphalt binder matrix,
respectively.

Sample: U97665001
Sample Type: Pond sediment

Textureand Mineralogy

Thissampleis similar to Sample U97661003. It contains the same types of clastic
grains with the same general lithologies represented. The biggest difference isin the particle
size distribution; in general, it isfiner-grained. In this sample, 10 to 20 percent of the clastic
grains are between 2.0 and 4.0 mm in diameter (granule-size) and the other 90 to 80 percent are
between 0.1 and 0.3 mm wide (very fineto fine sand sized). A few large quartzite pebbles up
to 13 mm long are also present in this sample.



Asin the last sample, the granules are rounded to subrounded and are dominated by
guartzite. Other lithologies represented as clasts in this size range include limestone, meta-
siltstone, pelitic rock, chert, granite and gneiss. One clast consists of a mafic volcanic.

Many of the fine sand grains consist of single quartz crystals. Some of the sand grains
appear to be quartzite or granitic rock fragments. All of the fine sand-sized grains are angular
and the quartz crystals appear to be fractured or broken.

Orange-brown asphalt coats just afew of the rounded granules but more of the fine
angular sand with irregular grain boundaries. Asarough estimate, about 5 to 10 percent of the
particles are coated with or contain some asphaltic material. The asphalt binder appears to
stick better to clay-rich lithologies (such as pelite), and irregularly-shaped coarsely crystalline
metamorphic and limestone grains than to the dense, rounded quartzite clasts. The original
guartz grains in the quartzite granules are completely overgrown and cemented with quartz,
and thereisno visible intragranular porosity. In places, there appear to be air bubbles between
the granule borders and the asphalt aggregate (see images in the photomicrographs). In more
porous clasts, the brown asphalt binder appears to have penetrated into the grain along pores,
crystal boundaries, and fractures (see images). The asphalt aggregate contains 0.1 mm angular
fragments of quartz (fine aggregate) embedded in orange-brown binder.

There are afew cellular plant fragments in the thin-section, as well as one piece of
rusted metal.

Sample: U97667001
Sample Type: Pond sediment

Textureand Mineralogy

This sample is much finer-grained than the last two and contains abundant plant
material aswell as possibly, organic-rich clayey pond sediment. One separate woody plant
fragment is 3 mm long but most of the plant debris admixed with clastic material islessthan a
mm in length. There are afew larger clastic grains in the thin-section. These are 8 mm
rounded pebbles of chert and granite, and smaller coarse sand- to granule-sized clasts with
quartz-rich metamorphic and granitic lithologies. One quartzite clast has abundant hematite
cement and some of the metamorphic rocks contain magnetite and other mafic minerals. The
combination of the presence of abundant organic material and the dark metamorphic minerals
may contribute to the generally dark color of this sediment sample.

The sampleis dominated by irregularly shaped, wispy to fibrous particles that contain
cellular plant debris and fine sand- to silt- sized quartz, potassium feldspar, and magnetite
grainsin adark brown matrix (see photomicrographs). It isdifficult to determine whether this
material is actual pond sediment, or plant and other clastic debris cemented with asphalt binder.
However, the presence of fine-grained magnetite mixed with the plant material suggests that
this fine-grained material could represent iron-rich and/or organic-rich pond sediment with the
dark brown color of the matrix attributable to a combination of iron oxides from the weathering



of magnetite and the high organic content of the sediment. The abundance of detrital magnetite
in this sample suggests the concentration of heavy minerals by normal sedimentological
processes. In addition, the silt-sized clastic grains are generally subangular to subrounded and
don’t have the fractured character of the quartz fragments in the asphalt aggregate.

There are particles in this sample that do resemble the asphalt aggregate observed in the
previous two samples. One of these isalarge granitic gneiss clast that has arim of orange-
brown asphalt binder with embedded angular quartz grains (see photomicrograph images).
Although the exact proportion of in-situ pond sediment to introduced asphalt aggregate is not
known, it appears that both kinds of particles are present in this sample. The dark color is
likely due to the heavy mineral and organic content of the pond sediment, rather than an
abundance of asphalt.

SUMMARY

The three sediment samples from Hill AFB Pond 3 are similar to each other in texture,
composition and mineralogy, and differ only in the proportion of coarse to fine material. All
three appear to contain a significant proportion of particles derived from asphalt aggregate, of
which the surrounding parking lots are likely composed. Since the lithologic composition of
the detrital clasts and the asphalt-coated clastsis similar, it is difficult to determine the relative
proportion of pavement-derived sediment compared to indigenous clastic material (gravel, sand
and silt from the Weber River Delta and/or associated alluvial sediments).

References:

Scholle, P.A., 1979, Constituents, Textures, Cements, and Porosities of Sandstones and Associated Rocks,
American Association of Petroleum Geologists Memoir 28, 201p.



APPENDIX A

Photomicr ographs/images
of asphalt-bearing pond sediments from
Hill Air Force Base, Utah



Sample U97661003
Plain light, Field of view = 3250 um =3.25 mm

Dark-colored particle in center of image is likely a fragment of asphalt
aggregate. The aggregate consists of angular fragments of quartz, granite,

and pelite embedded in a dark orangish brown asphalt binder matrix. The rock
fragments in the asphalt are fine to medium sand-sized.

Other particles in the field of view include a limestone clast (top of image),

a pelitic rock fragment (bottom of image), and a quartzite clast (lower left).
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Sample U97661003
Crossed nichols, Field of view = 3250 um = 3.25 mm

Same view as previous image. The matrix of the asphalt aggregate is dark
under crossed nichols, which indicates that the matrix material is amorphous
(i.e., not composed of crystalline minerals). Tarry residues, asphalt
compounds, and other bituminous hydrocarbons are all amorphous.



Sample U97661003
Plain light, Field of view = 3250 um = 3.25 mm

Dark asphaltic material coats two particles in this image and forms the
binding matrix for another particle. Even though the limestone grain
(bottom of image) is rounded, the coarsely crystalline character of the
limestone appears to make an irregular exterior that the asphalt can easily
adhere to. The irregularly shaped particle in the right center of this image is
asphalt aggregate containing angular silt to fine sand-sized quartz grains.
The asphalt-coated quartz grain above this particle is characteristically
broken and brecciated. The fracturing of the quartz suggests that it may
have formed from the anthropogenic crushing of larger pebbles or cobbles
with a quartz-rich lithology (such as granite or quartzite), in order to make a
fine aggregate for the asphalt aggregate.



Sample U97661003
Plain light, Field of view = 3250 um = 3.25 mm

This view shows an irregularly-shaped, granule-sized limestone breccia clast
that has asphalt aggregate stuck to both sides of it. Note the angularity and
fine sand to silt-sizing of the quartz fragments in the dark asphalt binder.



Sample U97661003
Plain light, Field of view = 3250 um = 3.25 mm

Another rounded to subrounded granule of granitic rock that has asphalt
binder and aggregate stuck to it. The lithologies of the granule-sized coarse
aggregate and the sand to silt-sized fine aggregate are similar. Rounded
vesicles in the asphaltic binder appear to be air bubbles in the aggregate.
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Sample U97665001

Plain light,
Field of view = 1300um = 1.30 mm (top); 3250 um = 3.25 mm (bottom)

Subrounded granule composed of silicified fossiliferous limestone with rim
of dark asphaltic material. Note the silt-sized angular quartz fragments as
fine aggregate and the presence of rounded elongate air bubbles in the
binder material in the close-up image (top).



Sample U97665001
Plain light (above), Crossed nichols (below)
Field of view = 3250 um =3.25 mm

This is a rounded pelitic granule that is coated with dark-colored asphalt
binder. The brown stain along the margin of the clast appears to be
asphaltic material that has penetrated into the clayey matrix of the pelite.



Sample U97667001
Plain light, Field of view = 1300 um = 1.30 mm

The fibrous material in this particle are fragments of cellular plants. This
woody plant debris appears to be incorporated into a dark brownish matrix
material. In this particle, it is not clear whether the dark matrix is asphalt
binder or fine-grained organic-rich pond sediment. However, the presence
of fine detrital magnetite (black minerals on right side of the particle)
suggests that the dark material may represent sediments and not just
asphalt.



Sample U97667001
Plain light (top), Crossed nichols (bottom)
Field of view = 3250 um =3.25 mm

This quartzite granule is composed of rounded quartz sand grains that are cemented with
quartz overgrowths; there is no visible porosity and no brown asphalt stain within the
clast itself. The clast is rimmed with orangish brown asphalt aggregate containing silt- to
fine-sand sized angular fragments of quartz. This is an asphalt aggregate particle
containing the three standard components of asphalt aggregate, which are; 1) the coarse
aggregate (quartzite granule), 2) the fine aggregate (silt-sized quartz), and 3) the asphalt
binder (the brown matrix). The image taken with crossed nichols shows the amorphous
character of the asphalt binder in the matrix.



Sample U97667001
Plain light
Field of view = 1300um = 1.30 mm (top); 3250 um = 3.25 mm (bottom)

The lower image illustrates a rounded gneiss granule with some asphalt
aggregate stuck to it. The upperimage is a close-up of the reddish brown
asphalt binder with angular quartz fragments.



Sample U97667001
Plain light, Field of view = 3250 um =3.25 mm

Larger view showing round granite and subangular limestone granules (both
without asphalt rims), and irregularly-shaped particles of organic-rich
sediment with wispy, fibrous plant fragments.



Sample U97667001
Plain light, Field of view = 3250 um =3.25 mm

A variety of particle types in this sample: porous plant debris (left side of
image), subangular granite granule (lower left corner), quartzite granule with
asphalt stuck to it (right side), and smaller fine sand-sized quartz and granitic
rocks fragments.



Sample U97667001
Plain light, Field of view = 3250 um =3.25 mm

Larger particles in the sample (from left to right): granite pebble (with yellow
potassium feldspar stain), strip of dark brown asphalt aggregate, light brown
plant fragment (stalk), and woody plant debris with larger pores. Smaller
particles are rounded granitic sand grains and organic-rich sediment.



APPENDIX C

Applicable or Relevant and Appropriate
Requirements



J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

‘uonde [eaowal SIyl ul psssalppe Jou

‘Yyeay uewny pue
swsiuefio anenbe 0] A191X01 UO
paseq spiepuels Alfenb 1arem

S| yaiym ‘dnuea|d Jarempunolb oy Aidde pjnopn ON/ON Buidojonap 1oj elialld s19s TET Ued 94D o euaud Aend Jare
9/€T-TSCT '99S OSN €€ 10V I8¥e\ Uues|D
‘(S]oAa] 1URUIWEIUOD
wnuwixew) swalsAs
"uoioe [eAowsal SIY) Ul passaippe jou Jayem 21jgnd 1o} sprepuels splepuels Jarep
SI yaiym ‘dnues|o Jarempunolb o1 Ajdde pjnopn ON/ON paseq-yieay saysljgeis3 T¥T Ued 44D ov Bujuug Arewud [euonen
Boog 089S OSN 2% 10V Jare Bupjuuq afes
'6%7°89¢-81'89¢
|l0S 10} pamojje piepuels "D 0F ‘seisem snopJlezey
Juswieal) [esIaAluUN X QT ‘paynuapl aq jo [esodsip puej o1 Joud
0S[e 1SNW S1uUansuod snopJlezey Bulkiepun SOA/SOA spJepue)s juawieal) saysljgeisy 89Z Y4D OF suonalsay [esodsiq pue
‘2T ‘1.2 '0L2
sled pue g9¢-¢9¢ sihed d40
"BIPBW [LIUBWUOIIAUS O Japun salsem snopJezey
Ul paureluod ag Aew Jey) saisem se uone|nbal 0] 10algns aJe 21Se\\ shopiezeH
snopJezey Buiynuapl Joj eLSIIO dY) sauyaq ---[SBA Tey) saisem pljos asoyl sauliadg T9Z ¥ed Y40 O  Jo Bunsiq pue uoneoynuapi
/869-T069 '99S JSN ¢t 10V [esodsI@ @1seM pI|0S
1uswwo) sYVYyY uondiosag uoneld uolelWwI] 10 “eldll)

‘Juswalinbay ‘prepuels

SYvYY d199dS-{eaiway [e1apad Jo uoireayiuap|
1-037avl

Sjuawalinbay arenidoiddy pue JueAs|ay Jo ajqealjddy

O X1dN3ddVv



J0Q'EA SHVHY O XIANIddV\SHYHY O XIANIddW\LHOdTY TYNIA\YO33 € ANO\ELY TTIH ]

Isnp aAnibny

J0 ainsodxa ul Bunjnsal suonoe [eipawal
Bulinp siI splepuels asay) Jo uonedidde
fediound 8y L 'SdVYHSIN pue SOVVYN

‘sjuein|jod snopirezey
pareubisap Jo} sprepuels
uoIssiwa s18s dYHS3AN

‘(pea| pue Janew arenaiued
1o} spJepueis Buipnjour)
alejjom pue yyeay aignd
1099104d 01 Aljenb Jre Juaiquie 10y

sjueln|od v

snopJrezeH loj sprepuels
uolssiwg [euoneN

pue sprepuels Alend
I uaIquyy Alrepuodas

yum Aldwod 1snw saniAnoe uoneipawal als SOA/ON spsepuels saysiigelsa SOVYVYN ~ T9 pue Qg Ued 44D O pue Arewlld [euoireN
Zv9.-T0F.L "08S JSN Z¥ 1V 1Y ues|D
'sg0d
‘wdd oG uey) Ja1ealb suonenuaduod 1o} sjuawaiinbal resodsip
Je |10s ul wasald sgOd 01 a|qedlddy ON/S9A pue abeiois saysijqersg T9/ Ued 44D oF sjuawalinbay g0d
Yy
6¢92-T09C 089S OSN ST [0J1U0D saduelsSgNS J1X0 1
uuswwo) sHvdVY uonduosag uoneld uolrelwi 1o ‘eualld

‘luawaliinbay ‘prepuels

SYVYY oU108dS-[ealay [esapad Jo Uoiealnuap|

T-031avl




J0Q'EA SHVHY O XIANIddV\SHYHY O XIANIddW\LHOdTY TYNIA\YO33 € ANO\ELY TTIH ]

‘urejdpooy}

e 0 Juawdojanap 10al1pul

pue 10311Ip ynm pajeldosse syoeduwl
asJanpe ay ‘ajgissod juaixa
wnwixew ay} 0} ‘ploae o031 urejdpooyy
e ul 9ye) Aew Aayl suonoe

10 S109y9 [enualod ay) arenens

V Xipuaddy
pue (9)z0€'9 '98S ¥4D 0%

Juswabeuep

‘ure|dpooy} e ui Jou s € puod ON/ON 01 salouabe [esopa- salinbay 886TT JopJO "09x3 ure|dpooj4 uo 1apliQ aAIINd8XT
‘Teligey [eonuo
Ajipow Ajasianpe 1o Aoaisap 1o 20¥ Wed 44D 0§
sa19ads pasabuepus 10 pauslesiyl
Aue Jo 82UBISIX8 PaNuUUOD 002 Ued 44D 05
ay) asiptedoal 01 A|ay1] 10u
‘Telgey [eand apinoid 10U S80p € puod ‘I9NSMOH s1 Aouabe ay) Ag pauted Jo ‘papuny (Wzoe-9 44D o
‘(so|be3 pjeg ‘suodje) aulbalad '6°9) vare pasiioyine uonoe Aue Jeyl ainsul
g4V |IIH Y1 luanbauy Aew saioads pasabuepug ---SOA/SOA salouabe [elapad reyr salinbay €YST-TEST 089S DSN 9T 10y sa19ads palabuepug
‘pueiem ayl 0} 10aye [elolauaq ‘uonoaloud sure|dpoo|4
wJa) Buoj e apinoid pjnom |10S paleulweuod puej1am uo 066TT 49PIO dAINNIAXT ‘spuejia/\ ‘suolre|nbay 10V
JO [eAOWal 3yl ‘puejiam e Si € puod SOA/ON yum BuiAidwod 1o} sainpadold (®)zog 9 44D o A21]0d [elusawuolIAUT [euOlIeN
juswwo) SHVYYVY uonduosag uolneld uolyeyiwi Jo ‘eluallud

‘luawaliinbay ‘prepuels

SYVHY 041990S-U0NIEI0T [B19P3- JO UORINUSP|

¢-031avl




J0Q'EA SHVHY O XIANIddV\SHYHY O XIANIddW\LHOdTY TYNIA\YO33 € ANO\ELY TTIH ]

MNVIG 1437 ATTVNOILNILNI 39Vd SIHL



J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

‘safoyine [eao)
YUIM UOITRUIPI00D pue SWa)SAS

"Juswabeuew wJee ‘suoieaiunwwod uonuanald
91sem snopJezey a1isuo 0] 3|qedlddy -—-|SBA o} syjuswauinbal salnads D Jedgns pue ssaupasedald
‘alsem snopJezey spJepuels
JO [esodsIp 1o Juswieal) ausuo o) a|qedljddy -—-|SBA SpJepueis uoneaoT] g wedgns Aljoe eisuas .
‘a1sem snopJezey saniioe4 [esodsiq pue
JO @sodsip Jo ‘al01s ‘1ean yaiym ‘abel0o1s ‘uswieal ) a1seM
‘syun a|gealdde Joj spiepuels snopJezeH Jo sioleladO
‘spedgns 2119ads JO UOISSNOSIP 83S SOA/SOA [euoneu wnNwiuiw saysijqels3 9z Ved 44D O  pue slsumQ 10} splepuels
"8)ISUo a1sem a1se M\
snopJezey Jo uoneiauab pue uoieAeIXd "g)sem snopJezey Jo siojelsuab snopJezeH Jo siojelauas
BuinjoAul saAneula)fe [eipawal 0] aqedlddy --/SOA lo} sprepuels saysi|qels3 292 Ued 44D o 0] 9|qeolddy sprepuels
“JUBWIUOJIAUD
93U} 10 y)eay uo s109))9 aslanpe
1o Alljigeqoud sjqeuoseal e asod
saonoeld pue sanjioe; [esodsip S991108.Id pue sanljioe
"S|I0S snopJezey a1sem plIjos yaiym Buluiwialap [esodsiq a1sep\ plos
-uou jo Buljjpue| ays-uo o3 a|qedljddy ---/ON ul asn Joj el8lid saysligelsy LS Ued 44D Or 1O uohealjisse|D 10} eUSIID
/869-T069 "09S OSSN ¢V 10V [esodsi@ @1seM pI|0S
"S3IIAI}OR UOIIONIISUO0D [[ews
"uonoNJsuod Buunp paginisip ag Aew aloe WU} JJO-UnJ Jatem Wiols [04U0d
T UeY) 2J0W asnedaq g puod 0} ajqealddy 0} sjuswalinbai pue saonoeid sa|ny || aseyd Jarep
‘sanAnoe Buiglnisip pue| 01 a|qedlddy ---/SBA juswabeuew 1saq saysiqeisy 21T 44D o WwLI01S 10V I81eM\ Ued|D
V10430
Japun puepam e ul pawiopad ag 0} ‘'spue|1em 01 sjelarew
uoneipawal smoje nwiad SIyl "8E# Nwiad [} 10 pabpaip jo abreyssip sy)
apimuoieN Japun pastioyine si Alanoe Jo}y sywad anssi 01 si9auibug
V10430 V10430 I18pun paianod sl Aianoy --/SBA jo sdi0D Auly ay) esuoyiny 0£€-02¢ ¥Y4D €€ ¥0F UONI8S 10V JseM\ ues|D
uswwo) sHvdVY uonduosag uoineld uolnelwi] 1o ‘eldlld

‘luswalinbay ‘prepueis

SYVYY 941090S-U0NIY [219PA JO UOIRYIUSP|

€-031avl




J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

"eale ¢ puod ayl se pauljap

8q pInom NIAVD "NINYD ulyim padejd pue
paleaJ; aq p|nom uoioe [eipawal e Jo 1ed se
parenedXxa Salsem pue s|ios ‘NINYD ulyum

'SYAT 40 SYLIN 01108[gns 1ou
SI NINYD © UIYlIM paAoW a)sem
snopJezeH ‘saniAioe dnuea|d
yum pajeloosse juswabeuew
a1sem axel|ioe) 01 (NIAYD) Hun
juswabeur\ UONKJY BAND3LI0D
® JO @sn 1o} uoisinoid sapnjoul
os|e uonenbal ay; jo ued siyl
"s)un Juawabeuew a1sem pIjos
dn Buiues|d o) weiboud uonoe

SHun uswsabeue
alse/ pijos

SHUN Juswieal] [I0S 8)ISUO 0} 3|gedl|ddy SOA/SOA BAI1281109 8y Saysl|qelsy S uedgns 10} UONOY BAIIDBLI0D
'€ puod 03 3|qedl|dde JoN “|jypue) Ul [10S ‘llypue| d)sem
snopJezey Jo [esodsip a1suo Joj ajqediddy ---JON snopJezey loj spepuels Aljioed N Ledgns s||ypue] .
‘pasodsip sem alsem snopJezey
aloym seale 92inos ay) 01 areudoidde
pue Juensjal aq Aew pue ‘a1sem snopiezey "aJed ainso|d 1sod ‘swdinba
parelauab Jo [esodsip pue Juawiean 1O UoleUIWERIUO23P Jo [esodsip ainso|D
a1suo BuinjoAul saneula)e 0] a|qedlddy SOA [SOA ‘plepuels asuewlopad ainso|D 9 uedgns -1S0d pue ainso|) .
‘pasodsip sem
a1seM snopJezey alaym seale 82In0s ayl 0} suun
pue ‘a1sem snopJezey parelauab Buisodsip Juswabeurey a1se M
Jo Bunean suun Joj areudoidde pue juens|oy SOA/ON 'S9SE9|al J0] UONIR BAI1931I0D 4 uedgns PIIOS WO} S9Sea|oy e
*101eUIPI00D
Aouabiawsa ue Jo uoneubisap S2inpadoid
"Juswabeuew pue uejd Aouabunuod Aouabiawg
9)SeMm snopJezey a1isuo 0} a|gedlddy ---/SOA e Jo Juawdo|anap salinbay auedgns  pue ue|d Aouabunuo)d .
uswwo) SYVYVY uondiosag uoneld uolrelwi Jo ‘elsil)d

‘luswalinbay ‘prepueis

SYVYY 941990S-U0NIY [219PA JO UORYIUSP|
€-03719vl




J0Q'EA SHVHY O XIANIddV\SHYHY O XIANIddW\LHOdTY TYNIA\YO33 € ANO\ELY TTIH ]

"SR UoNeARIXS Buunp pareinies

"‘abpn|s abemas ajeulwrIu0d
Aew yo1ym 1o S3I0M Juswreal]
paumo-Ajo1ignd ui sassasoud
awieal) yim aiapaiul 1o
ybnouyr ssed yaiym ‘swueinjjod

ale s|I0s JI 1ayem Jo abreyasip a|qiIssod S9A/ON [0JJUOD 0] SpJepue]s S18S c0¥ Ued 44D o jusuwiean-ald [euoneN
9/€T-TGZT '99S OSN €€ 10V 181ep\ Ues|D
'S91SeM SnopJezey ‘lresodsip
Buiurejuod Jenew jue|d pue sjios pajelauab pue| WoJj paloLlsal ase eyl
JO JuBwieal] pue abelois 01 a|qedljddy -—-/SBA sSalseMm snopJiezey salnuap| 897 ed H4D O suonalsay jesodsiq pue
juswiwo) sYVYYVY uonduasag uoneld uolrelwi Jo ‘eual)d

‘luswalinbay ‘prepueis

SYVYY 941990S-U0NIY [219PA JO UORYIUSP|
€-03719vl




J0Q'EA SHVHY O XIANIddV\SHYHY O XIANIddW\LHOdTY TYNIA\YO33 € ANO\ELY TTIH ]

MNVIG 1437 ATTVNOILNILNI 39Vd SIHL



J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

‘uonepelbap Jayuny Jo

uonuaalid pue 82IN0S JO [0J1UOI IO [eAOW
921nos salinbay ‘uae] aq 0] suonoe
aAo9104d salinbay ‘areudoidde pue Juessjal
1anamoy st "dON 3yl pue v12430

Japun pajelpawal ale sals Y1043 |eiapa)

10V IV ues|D pue 10y
lare\\ Bunjuuq efes ul STON
yum asueldwod Buipnjoul
spJepuels dn-uea|d Buiysijgeisa

$81IS V10430
pue 1SN - Aoljod splepuels

asneoaq ajgealjdde jou si Juawalinbal sy SOA/ON 1o} euao [eisuab sisi TTZ-TIEH OVN dn-uea|D U019y 9AI109110D
'82IN0Ss a8y}
40 [011U09 IO [eAOWBI SaliNbay
10V JIY Ues|) pue 1oy
lare\\ Bupjuuq afes ul STON
yum asuendwod Buipnjoul
'€ puod 10} payslijgelsa spiepuels spsepuels dn-ues|d Bulysijgelsa Splepuels aiInso|D pssed
dn-ues|o pue suonoe asuodsal 0] 3|qedlddy SOA/SOA 10J eLIB10 [e1auab sisi TOT-GTEY DVN  -)SId pue uonoy dnues|y e
‘sjuawalinbal asay)
01 193lgns ag |m Aay) ‘salsem snopiezey
urejuod 0] paulwlalep ate aseyd uoneipawal "91Se M\
ay) buunp payelausab saisem J| uonulap snopJezeH Jjo Bunsiq pue
[elapa} SI0MIW d1Sem snopJezey Jo uonuyaqg ---/SBA uoneodlnuap| ay) Joy euaD 2-STSY OVN uolledIIIUBP| BISBM\
*Jayempunolb o} ases|al o0} [enusiod 's4ds.l Auend
3] aAeY pue 9)ISUO Ulewal SluLUIWERIU0D 21sem snopJezey Jo siorelado [eluswuoliAuz Jo Juswiredaq
8J8yM SsHun [esodsip 10 juswieall pue SIauMo Jo} splepuels ‘@1Se/\\ shopJezeH
alsem snopJezey alsuo 0} a|qedlddy --[SBA uonodj0.d Ja)EeMPUNOID 9-8-GT€4 OVvN pue pljos Jo uolIsIAIQ
*18yempunolb o) ases|al 0l [enusiod 'sasse|o Jayinbe Jarempunolh
BU} Sky eyl 8lIs Uo urewsal ||IMm Slueulweu09 sJayIp 8y} Joj sprepuels suolre|nbay uonoalold
aJaym saipawal [[e 01 9|qedlddy ---/SBA Arenb Jayempunolb saysijgeis3 9-/TE4 OVN Alend Jsrep-punols yein
‘uolnoe ‘slgloweled pue s[ealwayd spJepueis Arepuodas
[eAOWBI SIY) Ul PASSaJIpPe 10U S| YIym Jluebio pue dluebioul Joy pue Arewiid — suone|nbay
‘uoneipawal Jayempunolb 01 Aidde pjnopa ON/ON s|ans| ajqeldadde saysijgelsy €0T-60£H OVN Jarepn Bujui@ algnd yein
wuswwo) SHVHY uonduosag uonel) uolrelwI] 10 ‘eldlld

‘luawaliinbay ‘prepuels

sy 9199dS-[ealllay aleIS Jo Uoiiealnuap|
7-0371avL




0T

J0Q'EA SHVHY O XIANIddV\SHYHY O XIANIddW\LHOdTY TYNIA\YO33 € ANO\ELY TTIH ]

"Alessadau JI sweoy pue sjuessalddns 1snp 1sng
Se |ons sainseaw aAlebniw Jo asn salinbay ---/SOA aAnbn4 pue suoissiwg aAnbnH ZT-20€4 OVN
‘ssninnoe
UOII|OWaP pUB UOIONJISUOI ‘SUOISSIWS
B[QISIA 10} SPJEpUE]S UOISSIWS S19S ---[SBA ‘SpJepuels uolissiwg ¥-1-L0€H OVN
's109foud Jay1o pue
Bunuaa [10s 1oy 8soys Buipnjour ‘1 Ovg 198w (9) pue (v)
SUOISSIWS 10} j011u09d uonnjod Jey: salinbay ON/ON "SUOISSIWT 10} [0JU0D uonNnjod 8'T°€-T-/0€4 OVN
‘uonnjod Jre Jo 82In0s 1931Ipul IO
82IN0S B 8W0938( 01 padadxa ag Ajqeuoseal ‘suone|[eisu] Jo |01uod suolre|nbay
bW Jo |im 1ey) suone|eisul mau sareinbay ON/ON loj sprepuers Aljend aiy e-1-,0€4 OVN uoleAIaSUOD JIY Yyeln
"1arempunolb o} ases|al
01 [enualod ay) aAey pue 3}SUO Ulewal [[Im Alend reiuswuoliaug
SjueuIWRIUOI JI areldoidde pue ueasjal SI "91e1S 8yl JO SIate M\ J0 1uswedaq
€-2-,1€d OVN ul Ad1jod uonepelbap-pue ay L SSA/ON 1o} AjirenQ Joj sprepuels ¢-.T€d OVvN ‘Aurend 1a1ep 40 UOISIAI]g
uswwo) sHvdVY uonduosag uoneld uolrelwi 1o ‘eualld

‘luawaliinbay ‘prepuels

sy 9199dS-[eallay aleIS o Uoiiealnuap|
7-0371avL




11

J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

"0 uedans 9z
H4D 0F JO Lediaunod arels ‘s||iypue| a)suo
1e 91Sem snopJezey Jo [esodsip 10 uonelauab

‘sanuoyine
[€20] YIM UOITeuIpIo0d
pue swalsAs wiee

Buinjonul sanneulalfe o1 a|qedlddy ---/SOA ‘suonesunwwod saquasag €-8-GTEH OVN  uonuanald pue ssaupaJedald
'g Wedqns 9z
H4D 0¥ Jo Lediaunod a1v1S S||Ijpue| SUSUO ‘Buiuren jpuuosiad pue
Te [esodsip 10 Juswieal] alsuo o} a|qedlddy ---/SBA uonoadsul ‘A1Indas saquasaq Z2-8-GT€d OVN spsepuels Ajioe [elsuao
's4Qs. Jo sioresado pue
SIaUMO 10} a)Sem snopJezey sanijioe [esodsiq
10 Juswabeuew s|geidadde pue ‘abelols ‘wawieal |
3y} aulyap Yolym splepuels 91Se/\\ shopJezeH Jo sioreladO
"Mojag suedgns 2119ads 10} UOISSNISIP 89S wnuwiulw saysijgeisg 8-GTE€H JVN pue sIsumQ 1o} splepuels
‘S|eusrew snopJrezey-uou
10 Buyypuel susyo 01 ajgealdde 10N "sugap "91SeMm
pue [10S snopJsezey Jo Buljiypue| ausyo snopJezey jo siauodsues; suawsalinbay
BuIAjoAUl SaAReUIB)R [eIpawal 0] 9|qedlddy ---/SOA 1o} spJepuels saysl|qelsd 9-GTEH OVN  Jauodsuel] a1sep\ shoplezeH
'292 "4 0¥ 40 Lediaiunod ajels
‘SlIgap pue [10S snopJsezey Jo uonelauab ‘alsem snopJezey Jo siojelauad suawsalinbay
BuIAjoAUl SAReUIB)R [eIpawal 0] 9|qedlddy ---/SOA 1o} spJepuels saysi|qels3 G-GTEH OVN lorelauas) a1se/\ shoplezeH
‘selarew snopJrezey-uou
Jo Bulypuel susyo o1 s|gealjdde 10N “sugap
pue |I0S snopJezey Jo Bulpue| alsyo ‘g1sem snopJezey bBunsajiuew Sjuswalinbay
BuinjoAul saAneula]fe [eipawsal 0] a|qedlddy ---/SOA loj sprepuels saysiigels3 7-GT€Y VN 1SOIUB\ SISEAA ShopJezeH
Aend eiuawuoliAug Jo
uswiedaq ‘a1sep\ snopJezeH pue pljos JO UOISIAIQ
uuswiwo) sHvdVY uonduosag uoneld uolreliwi 1o ‘eudIld

‘Juswalinbay ‘prepuels

SYVHY 041080S-UoNOY S1e)S JO UOeIIUEP|

G- 31avl




4

J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

'S Wedqns 92 ¥4 0O Jo Medisunod
a1eIS "NINVD U UIYIM Woly uonoe [elpawsal
© JO ed se paieArIoxa Sa)Sem pue S|I0S

'saonoeid Juswabeuew sauljep
pue NAYD e Jo uoneubisap

SHuN wawabeury alsep

"SHUN JuBWYeal) |I0S 8)ISUO 0} a|gedijddy ---/SOA lo} sjuawalinbal saysiqels3 T2-8-GT€Y OVN PI|OS 10} UONOY BA1981I0D
‘S||ypuej Io}
‘llipuUe] B Ul 81Sem siuswalinbai Juswabeuew pue
snopJezey Jo [esodsip alsuo 0] ajqeljddy ---/ON ‘uonelado ‘ubisap saysigels3 ¥T-8-GTEH OVN S||ypue]
"9 uedqns 92
44D 0¥ Jo Ledisunod aje1s "als uo urewsal
[JIM SJUBUILLIERIUOD YIIYM Ul SBAITRUIBYE 's4ds.l
1o} ayeudolidde pue jueas|al aq Aew o} syjuswaanbal ueld pue
sjuawsalinbal swos ‘fesodsip Jo Juswiea spJepuels aouewlopad ainso|d
d1Isuo BuinjoAul saAeuUlId)e 0] 9|qedlddy SOA/SOA -1sod pue aInso|d saysl|gels3 /-8-GTE€H OVN 3INS0|D-1S0d pue aInso|D
"4 Medqns 92
H4D 0¥ Jo uediaiunod a1els "8lIs uo urewsal
[JIM SJUBUILLERIUOD YIIYM Ul SBAITRUISYR
1o} arendoldde pue ueAsjal aq Aew 's4as.l
Ssjuawalinbal awos "fesodsip pue Juswiean 1o} sjuswaainbai Burionuow
a1suo Buinjoaul saaneulalfe o} a|qedlddy SOA/SOA Jarempunoib saguasaq 9-8-GTE€H OVN uon9I810.d Jarempunolo
"3 Yedqns 92 ¥4 O Jo Ledisunod
ale1s "S||Ipue| 3SU0 e [esodsip 10 Juawieal ‘Buniodai rejnbas pue Buidosy Bunioday pue ‘Buidaay
a1suo Buinjoaul saaneulslfe o} a|qedlddy ---/SOA pJooal ‘Bunsajyiuew salinbay G-8-GTE€YH OVN -plo2ay ‘WalsAS 1sajilueN
'g Medgns 9z Y40 0 Jo uedialunod *J10TeUIpI00D
alels "S||Ijpue| SISUO Je 31SeM snopezey Aouabiawsa ue Jo uoneubisap
Jo [esodsip 10 Juswieal] ‘uoneiausab pue ue|d Aouabunuod sainpadoid Aouablaw3
Buinjonul saaeulae 01 a|qedljddy -—-/SOA e Jo uawdojanap salinbay 7-8-GTEH OVN pue ue|d Aouabunuo)d
uuswiwo) sHvdVY uonduosag uoneld uolreliwi 1o ‘eudIld

‘Juswalinbay ‘prepuels

SYVHY 041080S-UoOY 81e)S JO UOeIIUaP|
G-03149vl




€T

J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

"M10Od 01 8bJeydsip oN ON/ON ‘Juswiyealald 8-8-.T€d OVN
"aAITeUIB) e [eIpaWal
e Se paliuapl Jou si uondalul punosbiapun ON/ON "|lo;u0d uondslul punolbiapun /-/TE€Y 2VN
Airend
"SYJOM Juswieal] [eruswuoliaug jo Juswiledaq
ON/ON laremalsem pue slamas e-/T€H OVN ‘Alrend Ja1epn Jo uolisiAlg
|loS JanA02
10 198} ¢ Buipnjoul syuswadinbal
Jan09 salyinads pue Sjuawalinbay
"8]Sem snopJezey-uou Jo S||IJpuUe| 31SEM PI|OS [eLISnpul 2INso|D ||ypue 31seM
[esodsip ausuo o} areldoidde pue juersjay ---/ON paso|o 1o pauopuedge saje|nbay 80S-GTEH OVN pI0S [elsnpul g apnRgns
"SS9
10 Ajigeawad 29s/w2 G-0T X T
JO sayoul 8T salinbay "s|ypue|
"8]Sem snopJezey-uou Jo 91SEM PI|0S [el2J8W W09 10} sjuawalinbay ainso|D
[esodsip ayusuo 01 ayeudoidde pue juens|ay SOA/--- sjuswalinbai ainso|d salynads #-€0E-GTEH DVN  |lUpuUeT || pue | sse|D @ apgns
'92IN0S 3y} JO |09
1o [enowal salinbay 10V Ay
uea|D pue 10y Jarepn bunuug
9Jes ul STOIN yum asueldwod
Buipnjoul sprepuels dn-ues|o
'€ puod Jo} paysiigelss sprepuels Buiysijqelsa ul palapisuod spJepuels aInso|D
dn-uea|o pue suonoe asuodsal 0] 3|qedlddy SOA/SOA 9Q 0] BLALID [RIBUD SISIT TOT-STEH OVN paseg-ysiy pue dn-ues|D
"89¢2 H-4D 0¥ 40 Ledisiunod aeis "NV ‘[esodsip
3Y} 9pISIN0 d1Sem snopJezey e surejuod pue| wolj palollsal ale 1ey)
Teys |10s Jo [esodsip aysuo 0} ajqeslddy SOA/SOA S9)Sem snopJezey salynuap| €I-GTEY VN suonaLsay [esodsig pue
uuswiwo) sHvdVY uonduosag uoneld uolreliwi 1o ‘eudIld

‘Juswalinbay ‘prepuels

SYVHY 041080S-UoOY 81e)S JO UOeIIUaP|

G- 31avl




143

J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

"SOOA
pinby| jo Bupuey oy (1OvY) ABojouyosy

‘'sanuNo) aye 1es pue
SIAe( pue Sealy JusWule)euoN

|041U0D B|ge|leAR A|geuoseal Jo asn salinbay ON/ON au0zQ 10} sjuswalinbay ¥T-20€4 OVN
Isnp jo
'saloe Gz'0 uey) Jable) SUOISSIW® |0JJU0 0} Sainseaw 1snQ
BaJe UR JBAO |I0S JO UONRARIXS 10} 9|qedlddy SOA/--- 10 uoneluswaldwi salinbay 2T-.0€4 OvN aAmbn4 pue suoissiwg annbn4
"SUOISSIWS
anibny Jo |011u09 ybnoiyy passalppy
(v uedgns 19 Y4D O 99S) aouaiajal
Aq parelodiooul are (dvYHSAN) siueln|jod iy
snopJezeH 1o} spJepuels uoIssiwg [euoneN ---/SOA ‘SpJepuels uoIssiwg 0T-/0€4 VN
‘suolssiwa aAnbny Jo [01U0d
ybnoiyl passalppy ‘Seale Juawurene-uou
3U0ZO0 Ul SUOISSIWS DOA [011u02 01 (1DVY)
ABojouyoay |011U0d B|ge|rene A|qeuoseal
Jo uonealdde alinbal Aayl ‘suoissiwa SpJepuels suoIssiwg
3(qIsiA Joy sy Ayoedo ysijgeiss sajni asay L ---[SBA — S8|NY uoireAIssuo) v yein 7-T-,0€d DvN
"suoIsSsIwa aAnibny Jo j01uo02 ybnoayy
passalppy " LOVd Ises)| 1e aq 0} (1snp aAnibny
pue suolssiwa aAnbny Buipn|oul) suoIsSIWS suone|[elsu] Jo [onuo)d
Jo} j011u09 uonnjjod jo aaibap e salinbay ---/SBA - s9|Ny UONBAIBSUOD JIY yeln €-T-/0€4 2VN
Airend
‘uonnjjod Jre asned 01 sannuenb uBIdIINS ‘sjuswalinbay |elauao [eruswuoliaug Jo Juswiiedaq
Ul SjuBUILEBIUOD I JO UOISSIWS SHqIyoid ---/SOA - S9|NY UoneAIaSUOD JIY Yeln -Z2-T-/0€4 OVN ‘Airend 1y Jo uolsiaig
uuswiwo) sHvdVY uonduosag uoneld uolreliwi 1o ‘eudIld

‘Juswalinbay ‘prepuels

SYVHY 041080S-UoOY 81e)S JO UOeIIUaP|

G- 31avl




ST

J0Q'EA SUVHY O XIANIddVISHYYHY O XIANIddW\LYOdIY T¥NIF\VITT € ANOA\GAVTIIH\d

".3lqedlddy,,

SI TTZ-TTEd DN ¥eyl surejurew

yein Jo ayels ay L -uonepeifiap Jayuny Jo
uonuaalid pue 82IN0S JO [0J1UOI IO [BAOW
92IN0s salinbay aAndajoid ag 01 usyel aq
0] uonoe salinbay ‘arendoidde pue Juersjal
1anamoy st "dON 8yl pue v12430

‘annoaloud aq

0] Uae] aq 0] uonoe salinbay
10V Iy ues|D pue 10y

1318 W\ Bupjul@ ayes ul sTON
yum asueldwod Buipnjoul
sprepuels dn-uea|d Buiysijgelsa
Ul paJapIsuod aq 01 BlIdIID
[esauab SisI "saNS v10H3D

Japun pareipawsal aJte salis y1Dd3D [elapa} pue | SN - Ad1j0d sprepuels ‘U092 1sng
asnedaq a|qedldde jou s Juswalinbai syl SOA/--- dn-uea|D uonOY dA081I0D G-TTZ-TTEH DVYN aAnbn4 pue suoissiwg aAnnbn4
uuswiwo) sHvdVY uonduosag uoneld uolreliwi 1o ‘eudIld

‘Juswalinbay ‘prepuels

SYVHY 041080S-UoOY 81e)S JO UOeIIUaP|
G-03149vl




97

J0Q'EA SHVHY O XIANIddV\SHYHY O XIANIddW\LHOdTY TYNIA\YO33 € ANO\ELY TTIH ]

MNVIG L1437 ATTVNOILNTLNI 39Vd SIHL



APPENDIX D

Present Worth Cost Analysis



APPENDIX D

Present Worth Cost Analysis

D1.0 Overview of EE/CA Pond 3 Cost Estimates

D.1.0.0.1. This appendix contains the cost estimates performed to support evaluations of the
Pond 3 EE/CA alternatives. Attached to this appendix are tables that show remedial
components included in each alternative and costs of remedial components, including
capital cost, annual operation and maintenance costs (as net present value calculated over
30-year period). The costs were calculated using regional labor, material, and equipment
costs, and were derived from construction cost manuals, construction experience, and
construction contractor quotes.

D.1.0.0.2. In accordance with EPA guidance, the cost estimates for each alternative are order-
of-magnitude estimates. Estimates of this type are generally considered to be accurate
within “plus 50 percent or minus 30 percent.” This range implies that there is a high
probability that the final project cost will fall within the range.

D.1.0.0.3. The cost estimates have been prepared for alternative evaluation and are based on
the information available at the time of the estimate. The accuracy of estimates is subject to
substantial variation because details about the specific design of each alternative (such as
site conditions, final project scope and schedule, design details, the bidding climate and
other competitive market conditions, changes during construction and operation,
productivity, interest rates, labor and equipment rates, tax effects, and other variables) will
not be known until the time of actual implementation of the final remedy. Each selected
technology or process is intended not to limit flexibility during remedial design but to
provide a basis for making alternative evaluation cost estimates. The remedial action and
cost estimates will be refined during final design. As a result, the final alternative cost will
likely vary from these estimates. The proximity to actual costs will depend on how close the
assumptions made for this alternative evaluation match final conditions, as well as other
factors such as those cited above.

D.1.0.0.4. The present worth calculated for each alternative is used to evaluate expenditures
that would occur over an assumed 30-year operation period by discounting all future costs
to a common base year. This allows the cost of remedial action alternatives to be compared
on the basis if a single figure representing the amount of money that, if invested in the base
year and disbursed as scheduled, would be sufficient to cover all costs associated with the
remedial action over its planned life. A real discount rate of 5 percent (meaning that the
difference between the nominal discount rate and inflation is 5 percent) and a constant value
based on 2002 rates for material, expenses, and services was used in the estimates.

D.1.0.0.5. Remedial design efforts may also reveal that it is possible to reduce the original
project cost estimates. Reductions in the estimated costs could be the result of value
engineering conducted during remedial design. Through the value engineering process,
modifications could be made to the functional specifications of the remedy to optimize
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performance and reduce costs. It should be noted that this type of design variance may
have a noticeable impact on the estimated cost of the remedy, but will not affect the ability
of the remedy to comply with the performance standards.

D2.0 Direct Capital Costs

D.2.0.0.1. Direct capital construction costs consists of all costs required to construct a
remedial component, including labor, materials, equipment, utilities, and other associated
costs. Direct capital costs have been itemized for each alternative. A 30 percent contingency
has been included in the direct capital cost estimate as a provision for unforeseeable,
additional costs within the general bounds of the alternative scope. The contingency is used
as a means to reduce the risk of possible cost overruns. The contingency in this estimate
consists of two components: bid contingency and scope contingency. Bid contingency
covers the unknown costs associated with constructing a given project scope, such as
adverse weather conditions, strikes by material suppliers, geotechnical unknowns, and
unfavorable market conditions for a particular project scope. Scope contingency covers
scope changes that invariably occur during remedial design and implementation. Thirty
percent for contingencies is commonly used for an estimate at the alternative evaluation
level.

D3.0 Indirect Capital Costs

D.3.0.0.1. Indirect capital costs (nonconstruction and overhead) consist of engineering,
financial, administration, supervision, and other services necessary to carry out a remedial
action. They are not incurred as part of the actual remedial action but are ancillary to direct
or construction costs. Indirect capital costs include the following items, describes in more
detail in subsequent sections.

e General requirements

e Permitting and legal

e Services during construction
e Engineering design cost

D3.1 General Requirements

D.3.1.0.1. The cost estimates include an allowance of 10 percent of capital costs for general
requirements to cover the costs associated with contractor mobilization and demobilization,
and bonds and insurance, for example.

D3.2 Permitting and Legal

D.3.2.0.1. The cost estimates include an allowance of 5 percent of the capital cost for
permitting and legal costs. Permitting and legal costs include:

e Legal and other fees for technical personnel to obtain licenses and permits

e Fees for non-environmental construction permits from federal, state, and local
jurisdictions

o Fees for operating permits from federal, state, and local jurisdictions

e Legal advice to obtain licenses or negotiate construction and operating contracts
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D3.3 Services During Construction

D.3.3.0.1. The cost estimates include an allowance of 10 percent of capital cost for services
during construction. Services during construction include:

e Bidding and contract administration

e Construction management and onsite observation

e Change order negotiations

e Pre-purchase of equipment and expedition of deliveries
e Submittal review and office services

e Record drawings

e Additional design work during construction

D3.4 Engineering Design Costs

D.3.4.0.1. The cost estimates include an allowance of 10 percent of capital cost for
engineering design costs. Engineering design costs include:

e Design and process development
e Preparation of specifications and bid documents
e Drafting

D4.0 Operation and Maintenance Costs

D.4.0.0.1. Annual operation and maintenance costs are those post-construction/installation
costs necessary to ensure continued effectiveness of a remedial action and achievement of its
objectives. Operation and maintenance costs include:

e Operating Labor Costs—Wages, salaries, training, overhead, and fringe benefits
associated with the labor needed for post-construction operation

e Maintenance Materials and Labor Costs—Costs for labor, parts, and other resources
required for routine maintenance of facilities and equipment

e Auxiliary Materials and Energy—Costs of items such as chemicals and electricity for
treatment plant operation, water and sewer services, and fuel

o Disposal of Residues—Costs to treat or dispose of residuals such as sludges from
treatment processes or spent activated carbon

e Purchased Services—Sampling costs, laboratory fees, and professional fees for which the
need can be predicted

o Administrative Costs—Costs associated with the administration of remedial action
operation and maintenance not included under other categories

e Insurance, Taxes, and Licensing Costs—Costs of items such as liability and sudden
accidental insurance, real estate taxes on purchased land or rights-of-way, licensing fees
for certain technologies, and permit renewal and reporting costs
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e Maintenance Reserve and Contingency Funds—Annual payments into escrow funds to
cover costs of anticipated replacement or rebuilding of equipment and any large
unanticipated operation and maintenance costs

o Rehabilitation Costs—Costs for maintaining equipment or structures that wear out over
time

D.4.0.0.2. The operation and maintenance cost estimates include a 30 percent contingency on
the estimated operation and maintenance costs. As discussed above for capital costs, this
contingency has been included in this estimate as a provision for unforeseeable additional
costs.
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APPENDIX E

Regulator Comments and Response to Comments



RESPONSE TO EPA REVIEW COMMENTS ON THE DRAFT REPORT

HILL AIR FORCE BASE ENGINEERING EVALUATION/COST ANALYSIS
FOR THE OPERABLE UNIT 9 POND 3 REMOVAL ACTION

May 2003

General Comments:

1. Please explain how the background levels were obtained.

Response: Background levels were developed in the Final Comprehensive Data Evaluation for the
South Area of Operable Unit 9 Site Investigation (OU9 SI) (CH2M HILL, 2002). Appendix E of the
OU9 Sl presents the documentation submitted to HAFB, EPA, and UDEQ concerning the
establishment of background levels of metals for the North and South areas of OU9. The
background levels, procedures used to calculate the background levels, and responses to EPA
and UDEQ comments are presented as a memorandum in Appendix E.

2. What disposal facility will be used for Alternative 2? Hill AFB must comply with the off-site
policy. For non-time-critical removals involving off-site disposal, Hill AFB must indicate that
the appropriate State environmental officials have been notified and that the off-site policy has
been met.

Response: It was assumed for costing purposes that ECDC Landfill in Carbon County, Utah
would be used as the Subtitle D Facility and Grassy Mountain Landfill in Tooele County, Utah
would be used as the Subtitle C Facility. HAFB will follow the CERCLA Off-Site Rule described
in 40 CFR 300.440 when selecting a RCRA approved disposal facility and will request approval
from the appropriate regulatory officials.

3. When specifically will this removal action take place?

Response: Pending funding, the removal action at Pond 3 is currently planned for the
Summer/Fall of 2003.

4. The Action Memo is the critical component of the administrative record because it is the
primary decision document for a removal response. The Action Memo serves as the primary
decision document substantiating the need for a removal response, identifying the proposed
action and explaining the rationale for the removal. When will Hill AFB prepare the Action
Memorandum and who will sign it?

Response: The Action Memorandum will be prepared once the Remedial Design/Remedial
Action Work Plan for the chosen remedy have been approved by EPA and UDEQ regulators.
The Director of Environmental Management for Hill AFB will sign the Action Memorandum.

5. For non-time-critical removal actions, a 30-day public comment period is required on the
EE/CA and any supporting documentation at the time the EE/CA is made available for public
comment. The administrative record file must be made available for public inspection at the



same time the EE/CA is made available. Please state when the 30-day public comment period
will begin.

Response: The 30-day public comment period will begin as soon as the Pond 3 EE/CA has been
approved by the regulators. The Action Memorandum and 30-day public comment period will
follow a schedule similar to the Pond 1 EE/CA.

Specific Comments:

1. Page 2-1, Section 2.2.2.2: Please describe in detail the specific types of wildlife that currently
exists at Pond 3. Specifically, are there any threatened and/or endangered species present.
Also describe the effects of the current contamination on the wildlife habitat at Pond 3
during wet and dry periods.

Response: Table 1 and Table 2 summarizes the bird and mammal species that may occur on
HAFB and associated lands. The only bird species considered "threatened" is the bald eagle.
Currently there are no known "threatened" or "endangered” mammal species inhabiting HAFB.
A wildlife survey specific to Pond 3 has not been conducted for either birds or mammals. Fish
species that exist in Pond 3 are largemouth bass (Micropterus salmoides), bluegill (Lepomis
macrochirus), and black bullhead (Ameiurus melas); none of which are "threatened" or
"endangered." A survey for amphibians and reptiles has never been conducted at HAFB. The
Utah Division of Wildlife Resources has the western toad (Bufo boreas boreas) and milk snake
(Lampropeltis triangulum) listed as "sensitive" for Davis County.

A study of the current effects of arsenic-contaminated sediments at Pond 3 on inhabiting
wildlife has not been conducted at HAFB. The following describes potential effects that arsenic
may have on exposed wildlife. Since the recommended remedial action is to remove the
contamination from Pond 3, the contamination will not affect the wildlife habitat.

Amphibian/Reptiles

Very few toxicological studies have been conducted for arsenic on amphibians or reptiles. The
lowest available concentration found to cause 50% mortality in a 96-hr exposure (96-hr LC50) to
the bullfrog tadople (Rana catesbeiana) was at 25 mg/L (EPA 1996).

Birds

Arsenic is found to have effects on bird that ranges from reduced growth, increased mortality,
decreased egg weight to egg shell thinning. Growth rate for the mallard was reduced when they
were fed 40 mg/kg-food (dry weight) over a period of 10 weeks (DOI 1998). The belted
kingfisher and the blue heron are the two most relevant water fowls for aquatic habitats. The
no-observed effect level (NOAEL) were 19 to 22 mg/kg wet weight for those two species based
on sodium arsenite in the diet (DOI 1998).

Mammals

Arsenic is known to cause reproductive effects in many mammalian species. Mammals can be
exposed to arsenic mainly through ingestion of contaminated vegetation and water. Studies on
mice exposed to arsenic over a 3 generation period showed declining litter size with successive
generation. The NOAEL and the lowest observed effect level (LOAEL) is determined to be at
0.126 and 1.26 mg/kg-day, respectively (Sample et al., 1996). However, chronic (long-term)



exposure to arsenic is uncommon because the detoxification and depuration of arsenic in
mammals are rapid (DOI 1998).

Benthic invertebrates

A comprehensive evaluation of chemical concentrations in sediment that would elicit adverse
biological effects to the benthic invertebrates was conducted (DOI 1998). It was determined that
at sediment concentration of 8.2 mg/kg (dry weight) or less would not cause adverse effects;
concentrations that are above 70 mg/kg (dry weight) would cause adverse biological effects.
These evaluations were based on marine and estuarine sediments; nevertheless, there is no
statistical difference in adverse levels between the biological response of marine and freshwater
benthic invertebrates (Jones et al 1996).

2. Table 2-1: Please change the footnote for “bgs”at the bottom of the Table. | believe it should
read “below ground surface” instead of “between ground surface”.

Response: The footnote for Table 2-1 will be changed to read “below the ground surface.”

3. Page 2-9, Section 2.6.3: Please provide discussion on compliance with the Off-Site Policy.

Response: The following paragraph will be added to Section 2.6.3.

The CERCLA Off-Site Rule requires that hazardous substances, pollutants or contaminants
transferred off-site for treatment, storage or disposal during a CERCLA response action be
transferred to a facility operating in compliance with 3004 and 3005 of RCRA and other
applicable laws or regulations. The contaminated media at Pond 3 will only be transported to
an RCRA-approved facility. In order to be compliant with this rule (40 CFR 300.440), HAFB wiill
obtain EPA approval prior to sending Pond 3 contaminated media to a disposal facility. EPA
will determine the acceptability of the selected disposal facility under RCRA and other
applicable laws or regulations.

4. Page 4-5, Section 4.2.2.1: Please state the estimated time frame when the pond will be dry and
the sediments unsaturated.

Response: Section 4.2.2.1. will be changed to read as follows:

4.2.2.1. Alternative2 consists of contaminated sediments removal in Areas 1, 2, 3, and 4 as shown
in Figure 4-1, followed by off-site treatment and/or disposal. The sediments would be
excavated with standard grading equipment, such as trackhoes and front-end loaders, during a
period when the western portion of the pond is dry and the sediments are unsaturated. The
sediments in the contaminated area are normally unsaturated during the summer and early
fall months, when limited precipitation occurs. Approximately 200 cubic yards (cy) of
sediment contaminated with arsenic above background levels would be excavated from the
Pond 3 area. The final volume of sediment is expected to bulk upon excavation to
approximately 260 cy.

5. Page 4-5, Section 4.2.2.3: According to Figure 4-1, localized excavation may occur to depths
ranging from 1 to 4 feet. Please explain why the text in this section refers to depths ranging
from only 1 to 2 feet.




Response: Figure 4-1 shows the initial excavation depths for each of the areas. The depth range
of 1 to 4 feet bgs referenced in Figure 4-1 is the excavation depth for a portion of Area 2. The
depth range of 1 to 2 feet bgs discussed in Section 4.2.2.3. refers to the additional excavation that
may occur if analytical results from the confirmation sampling exceed background levels for
arsenic.

6. Page 4-5, Section 4.2.2.2: Please explain in more detail how wind dispersion of the stockpile
areas and the excavation area will be prevented on a daily basis.

Response: Techniques to prevent wind dispersion of the stockpiled material will be determined
by the construction contractor and will be discussed in the contractor’s Site Safety Plan, which
will include a dust suppression plan.

7. Page 4-4, Section 4.1.1.10: Under community acceptance, please state when the 30-day public
comment period will begin.

Response: The public comment period will begin once the EE/CA has been finalized. The
second bullet under Section 4.1.1.10. will read as follows:

Community Acceptance. This criterion reflects the community’s preferences
for, or concerns about, the remedial alternatives. A 30-day public comment
period is provided for the community to ask questions and voice concerns about
the remedial alternatives. A notice will be published in the local paper soliciting
public comments on the final version of this document.

8. Page 4-12, Section 4.4.7.2: The range of cost for Alternative 2 is not consistent with the range
of cost specified in Table 4-1 and Table D-2. Please change or explain the reason for the two
different cost ranges.

Response: The cost range in Table 4-1 is equivalent to costs shown in Tables D-2, D-3, and D-4.
The costs given for Alternative 2 in Table 4-1 show a range of $144,956 - $214,454 which is
dependent on the accepting disposal facility. Table D-2 gives a cost of $144,956 for direct
disposal at a Subtitle D Facility; Table D-3 gives a cost of $182,279 for direct disposal in a Subtitle
C Facility; and Table D-4 gives a cost of $214, 454 for treatment and direct disposal in a Subtitle
C Facility. Therefore the cost range for Alternative 2 is $144,956 - $214,454 as shown in Table 4-
1.

9. Page 5-1, Section 5.2.0.1: Please further explain the last sentence which refers to a contingency
for standing water in the pond. What exactly is this contingency plan for standing water?
Please provide more details on the contingency plan. Has it been developed and when will it be
available for appropriate review?

Response: Section 5.2.0.1. states that “standing water in the pond during construction will be
addressed as a contingency to the construction project.” This means that if standing water exists
within the pond area where construction activities are to occur, then construction activities will
be stopped until conditions are suitable to continue. This construction contingency along with a



description of suitable conditions will be outlined in the design Remedial Design/Remedial
Action Work Plan. This RD/RA Work Plan will be reviewed by EPA and UDEQ regulators.

10. Page 2-9, Section 2.6.2: Please describe the process for obtaining regulatory approval of the
confirmation sampling.

Response: If the analytical results of the confirmation samples are below the already regulatory
approved background levels then Hill AFB will assume regulatory approval and no further
excavation will be done. If confirmation sampling still shows levels above background, Hill
AFB will excavate additional soils and take additional confirmation samples. The analytical
results will be documented in a final report to be completed at the conclusion of construction.

11. Page 2-8, Section 2.5.5: Please discuss the risk due to the elevated levels of PAHs and metals
in Pond 3. Are there any human health or environmental risks associated with leaving elevated
levels of PAHs and metals in Pond 3? Please explain in more detail the rationale for excluding
these from the list of Chemicals of Concern.

Response: As stated in Section 2.3.4 Poly-Aromatic Hydrocarbon Investigation, the PAHSs are
bound within asphalt matrices. Therefore no risk to human health and/or the environment
exists because the PAHSs are bound to the asphalt aggregates and are immobile. Elevated metal
levels in the central portion of the pond (Boring U9-7667) could not be verified with four
additional samples in the area (refer to Section 2.3.2.6.). The highest concentration of Cadmium
and Lead detected in the four additional samples were 2 mg/kg and 57.3 mg/kg, well below the
background concentrations of 3.58 mg/kg and 400 mg/kg, respectively. The Cadmium level at
Boring U9-7667 is less than 2 times the background level and the Lead level slightly exceeds
action levels, but appears to be confined to a very limited area. It is assumed that the elevated
metals detected at Boring U9-7667 are isolated to this location and do not exist elsewhere in the
pond. Therefore, the risks from the elevated metal levels are considered minimal.
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RESPONSE TO UDEQ REVIEW COMMENTS ON THE DRAFT REPORT

HILL AIR FORCE BASE ENGINEERING EVALUATION/COST ANALYSIS
FOR THE OPERABLE UNIT 9 POND 3 REMOVAL ACTION

May 2003

Comment:

1. The Pond 3 EE/CA should include a community involvement section. A notice should also be
published in the newspaper soliciting public comments on this document.

Response: The public comment period will begin once the EE/CA has been finalized. The
second bullet under Section 4.1.1.10. will read as follows:

Community Acceptance. This criterion reflects the community’s preferences
for, or concerns about, the remedial alternatives. A 30-day public comment
period is provided for the community to ask questions and voice concerns about
the remedial alternatives. A notice will be published in the local paper soliciting
public comments on the final version of this document.





